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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this Focused Feasibility Study (FFS) is to investigate the overall

extent of the radiological contamination at the Captain's Cove portion of the Li Tungsten

Superfund Site. The FFS was performed by Malcolm Pirnie, Inc., (Malcolm Pirnie) in

accordance with the FFS Draft Final Work Plan (Malcolm Pirnie, 1997) on behalf of the U.

S. Environmental Protection Agency (USEPA) Region II under the Alternative Remedial

Contracting Strategy (ARCS), Contract No. 68-W9-0051, Work Assignment No. 025-2L4L.

The results of this investigation are considered in the development of the remedial

alternatives for the Site. Remedial alternatives are presented in the Draft Final Feasibility

Study (FS) Report for the Li Tungsten and Captain's Cove sites (Malcolm Pimie, 1999)

submitted to the USEPA in July 1999.

1.2 SCOPE OF WORK

The scope of work for the FSS was described in the Draft Final Work Plan (Malcolm

Pirnie, 1997). The focus of the FFS investigation is concentrated in two main areas and four

smaller areas that contain radiological contamination. The areas of contamination were

identified by the NYSDEC Radiation Program during their site-wide radiological survey

(NYSDEC, 1997). For continuity, the letter designations given by NYSDEC to the areas

have been maintained. The Field Sampling Plan (FSP) and the Quality Assurance Project

Plan (QAPjP) prepared for the Li Tungsten Remedial Investigation/Feasibility Study (RI/FS)

(Malcolm Pirnie, 1996a, 1996b) were amended by variance for the field investigation at the

Site. The field investigation was conducted in two phases. Phase I was completed in late

September - early October 1997. Phase I consisted of providing radiological field screening

of subsurface samples collected (during the excavation of test pits and installation of soil

borings and monitoring wells) by Roux Associates during the RI; collection and radiological

analysis of any samples that were determined to contain higher than background levels of

radioactivity; and gamma logging of soil borings.

G:\3020005\FFSREPT\SECT1.DOC 1-1
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Phase II field activities were conducted from April - June 1998. Phase II activities

included a radiological investigation (sampling with chemical and radiological analysis of

samples collected from test pits, soil borings and monitoring wells installation, and gamma

logging) in the radiologically contaminated areas of the Site, and sampling and radiological

analysis of samples collected in other areas of the Site (wetlands, retention pond, surface

water and groundwater) previously sampled by Roux Associates for chemical analysis during

the RI. Additional details on the scope of the field investigation are presented in Section 2.0.

1.3 SITE BACKGROUND

1.3.1 Site Description

The Captain's Cove Site (hereinafter referred to as the Site has been determined by

the USEPA to be a non-contigious portion of the Li Tungsten site pursuant to CERCLA

Section 104(d)(4). The Site is located approximately 0.5 miles west of the Li Tungsten site.

The link between the two sites was made based on evidence obtained by the USEPA in 1995

that the previous owners/operators of the Li Tungsten site disposed of tungsten ore residues

at the Site (Ebasco, 1995).

The Site is located on the north shore of Long Island in the City of Glen Cove,

Nassau County, New York. Specifically, the Site is located at the end of Garvies Point Road

on the northern side of Glen Cove Creek where the creek empties into Hempstead Harbor. A

regional location map and site location map are presented in Figures 1-1 and 1-2,

respectively. The Site is bordered on the west by a City beach, on the north by Garvies Point

Road, on the east by the Glen Cove Anglers Club (a City-owned property) and on the south

by Glen Cove Creek. The total area of the Site encompasses 23 acres including a four-acre

wetland along Glen Cove Creek. A site plan is presented in Figure 1-3.

1.3.2 Site History

The Site was formerly used as a disposal site for, among other wastes, dredge

materials from Glen Cove Creek. According to historical records (Hart, 1989a), dredging of

Glen Cove Creek occurred in 1933-1934, 1948, 1960 and 1965. There are no available 4fc

records on the disposal of approximately 195,000 cubic yards of material dredged from 1933-

G:\3020005\FFSREPT\SECT1.DOC 1-2
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1934 and 26.500 cubic yards of material dredged from 1948. Historical information indicates

that in 1960. 27.100 cubic yards of material were dredged from the lower portion of Glen

Cove Creek and that in 1965. 6.300 cubic yards of dredged material were disposed of at the

Site.

From approximately 1956 through the early 195,S'. the Captain's Cove site was used

by the City of Glen Cove as a municipal landfill. Incinerator residues, wastewater treatment

plant sludges and street debris were disposed of there (Han. 1989a). During the period of

time that the landfill was operational, waste the Li Tungsten Corporation facility was also

disposed of at the Captain's Cove site (Ebasco. 1995: C. Sweir - personal communication.

1997).

The parcels of real property which now comprise the Site were sold by the City of

Glen Cove and by some private owners to Village Green Reality at Garvies Point. Inc.

(Vi l lage Green Reality) via several transactions in 1983. Village Green Reality intended to

develop the property into a residential condominium complex. Subsequent to this property

transfer. Village Green Reality installed a bulkhead along one-third of the Site border with

Glen Cove Creek. The remaining portion of the Site waterfront was left in a natural state to

preserve the estuarine habitat of the Site's wetlands. In addition, wooden and concrete piles

were driven into the subsurface to provide structural integrity to three foundations for

residential four-story condominium units. In 1985. two of the three 4-story concrete shells of

the condominiums and the foundation of the third were built.

On January 7. 1986. the NYSDEC placed the Site on the state's list of inactive

hazardous waste disposal sites and requested the Village Green Realty to conduct field

investigations to determine if inorganic and/or organic constituents, were present in soil and

groundwater. The results of the investigation showed elevated concentrations of volatile

organic compounds in groundwater and prompted the NYSDEC to modify the classification

of the Site to Class 2.

Village Green Realty entered into a consent agreement with the NYSDEC in 1988 to

conduct a RI/FS to address chemical contamination at the Site. Prior to implementation of

the RI. elevated radiological contamination was discovered and all work ceased. In 1997,

the City of Glen Cove in cooperation with Village Green Realty performed and implemented

the remedial investigation for non-radiological contamination and issued a Draft RI Report

U:\3020005\FFSREPTASECTI.DOC 1-3
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(Roux. 1998). Since the NYSDEC is statutorily precluded from addressing the radioactive

materials present on the Site (pursuant to State Superfund law), the state requested that the

USEPA address the radioactive contamination at the Site.

1.3.3 Current Conditions

After the Site was purchased by Village Green Realt-,. bulkheads were built along

Glen Cove Creek and the western boundary of the Site bordering Hempstead Harbor. The

area behind the bulkhead was backfilled with clean fill. Approximately two-thirds of the

waterfront between the Site and Glen Cove Creek was not bulkheaded to preserve the

estuanne habitat of the Captain's Cove wetlands. A stockade and chain link fence exists

along the northern and western site boundaries. Two unlined retention ponds were also

constructed near Garvies Point Road to collect surface runoff and allow solids to settle out

before the water is released to Glen Cove Creek. Large piles of liner material are stacked

near the retention ponds, however, there is no evidence that the liners were ever installed.

The liners were intended to prevent infiltration of storm water into the subsurface landfill

materials. Wooden and concrete piles have been driven into the subsurface over much of the

Site. The purpose of the piles was to provide structural support to additional planned

condominium buildings. Vegetation consists mainly of grasses and weeds which are being

replaced along the perimeter of the Site with deciduous trees. Structures on the Site include

the remains of the former sales office building, the two poured concrete condominium shells

and the poured foundation of a third condominium. In addition, there is an access road to the

former sales office building, a parking lot. and two retention ponds along Garvies Point

Road. Construction materials (e.g.. concrete pipe, reinforcing rod. door frames), piles of

trash, fill and landscaping gravel can also be found on the Site.

1.4 PREVIOUS INVESTIGATIONS

The Site has been the subject of numerous investigations since 1981 (LK.B, 1984;

CDM, 1985; FPM Engineers. 1987; Han. 1989, 1990; Ebasco. 1994; NYSDEC, 1997; Roux,

1998) and samples of surface water, groundwater, soils and sediment have been collected and

analyzed for chemical and/or radiological parameters. A remedial investigation/feasibility
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study (RI/FS) was recently completed at the Site in those areas that do not exhibi t

radiological contamination (Roux. 1997). The three investigations that included radiological

sampling and/or surveys are summarized below.

1.4.1 Hart Investigations

In 1989, allegations surfaced that some radioactive ore residues from the Li

Tungsten site (a federal Superfund site approximately 0.5 miles east) were disposed at the

Captain's Cove site. A radiological survey was then conducted (Hart. 1989) which detected

radiation levels in excess of background in three areas of the Site. One of the areas was

located on the western end of the Site near the paved driveway. The other two areas were

located on the eastern end of the Site. Soil samples collected in these areas indicated gross

alpha activity up to 580 picoCuries per gram (pCi/g) and gross beta up to 520 pCi/g.

A Phase II Radiological Survey was conducted to obtain more detailed

information on the vertical and horizontal extent of radioactive materials at the Site (Hart.

1990). The Phase II Survey consisted of a review of aerial photographs, a gamma ray survey

and the excavation of 15 test trenches. The results of the Phase II survey confirmed that most

elevated levels of uranium (U). thorium (Th) and radium (Ra) were found in fairly discrete

zones, four to eight feet below the surface, in the far eastern and western portions of the Site.

The material exhibiting the elevated radiation levels consisted of a black powder or granular

material.

1.4.2 Ebasco Investigation

In 1994. the NYSDEC officially requested the USEPA to take appropriate action

at the site under CERCLA to eliminate potential threats to human health and the

environment. In response to NYSDEC's request, a Site Screening Inspection (SSI) was

conducted (Ebasco, 1994). Soil samples from the eastern and western portions of the Site

indicated concentrations of radioactive isotopes approximately three times background.

Based on a technical comparison of radiological data, it was determined that the radioactive

materials at the Captain's Cove site were sufficiently similar to those at the Li Tungsten site

for the USEPA to address the radioactive contamination at the Site as part of the Li Tungsten

investieation. ,
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1.4.3 NYSDEC Investigation

The NYSDEC conducted a surficial radiation survey of the site using the Ultrasonic

Ranging and Data System (USRADS) which combines positional accuracy and high data

point density to delineate the aerial extent of near surface radioactivity. Results of this

survey confirmed that surficial contamination at the site is limited to two primary areas: the

northwest corner (Area A) and the extreme eastern end (Area G). Additional smaller areas of

contamination were also identified (Areas B. C, D and E). Maximum activities of 232Th (44

pCi/g), 234U (84 pCi/g) and 238U (173 pCi/g) were collected from a sample in the northwest

corner of the site (Area A).

1.5 FFS REPORT ORGANIZATION

The FFS Report is organized into eight sections of text including references. A brief

description of each section follows:

Section 1.0, INTRODUCTION, presents the purpose of the FFS. the background of the site

including the location, history and current conditions.

Section 2.0, STUDY AREA INVESTIGATIONS, presents a description of the work

performed during the field investigation phase including the surface features investigation,

subsurface soil investigation, surface water/sediment and wetlands investigation,

groundwater investigation and radiological characterization.

Section 3.0, PHYSICAL CHARACTERISTICS OF STUDY AREA, presents a

description of the surface features, meteorology, regional and site geology and

hydrogeological characteristics.

Section 4.0, NATURE AND EXTENT OF CONTAMINATION, presents the nature and

extent of the radiological contamination in the subsurface soil, groundwater, surface water

and sediment.
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Section 5.0, RISK ASSESSMENT, presents the chemical and radiological risk assessment

for the site.

Section 6.0, SUMMARY AND CONCLUSIONS, presents the summary and conclusions of

the FFS.

Section 7.0, REFERENCES, presents the general references for this report.

Section 8.0, GLOSSARY, presents the abbreviations, acronyms, radiological and baseline

risk assessment terms.
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2.0 STUDY AREA INVESTIGATIONS

2.1 SURFACE FEATURES INVESTIGATION

2.1.1 Surveying

Surveyed locations of all new and existing monitoring wells, soil borings, test pits

was performed in May 1998 (Figure 2-1). Horizontal control points are based on New York

State Plane Coordinates (NAD 1927) using horizontal control points KU4736 and KU4756

as shown on the existing base map. Vertical control is based on National Geodetic Vertical

Datum (NGVD) 1929 using vertical control KU4736 located at the Glen Cove Fire

Department Building. Vertical accuracy are ±0.01 foot for well casings (inner and outer) and

±0.1 foot for ground surface elevations. The new coordinate points were added to an existing

topographic base map prepared by Dvirka and Bartilucci on November 11,1997 (Figure 2-2).

The base map shows significant physical features such as surface water bodies, wetlands,

roads, buildings, fence lines and existing structures. Wetland and surface water samples

collected as part of this investigation are shown in their approximate positions as determined

by field measurements. The base map, with a two foot contour interval, was used in

preparing the Site maps presented in this appendix.

2.2 SUBSURFACE SOIL INVESTIGATION

2.2.1 Test Pits

Seven test pits (TP-1 through TP-7) were excavated between April 13 through the 15,

1998. Five test pits were located in Area A and two were located in Area G. The purpose of

the test pits was to define the horizontal and vertical limits of the surface radiological

contamination identified during the NYSDEC survey and to aid in determining the placement

of soil borings. The location of all test pits are shown in Figure 2-1.

Test pits were excavated to the water table. Test pits in Area A (TP-1, TP-2, TP-3,

TP-4 and TP-7) were terminated at depths that ranged from 8 to 10 feet below grade; test pits

in Area G (TP-5 and TP-6) were terminated at depths that ranged from 7 to 8 feet. Prior to
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excavation, both the backhoe and backhoe bucket were decontaminated. Test pit excavations

measured approximately 10 feet long and two feet wide. Test pits were excavated in one foot

increments. Each one foot increment of excavated soil was field screened for volatiles with a

HNu photoionization detector (PID) and for radioactivity with a GM pancake detector'. A

stainless steel bowl and trowel was used to collect the soil sample directly from the backhoe

bucket. Samples exhibiting the highest field screening readings or samples containing visible

evidence of contamination were selected for laboratory analyses. Test pit samples were

analyzed for TAL/TCL compounds, cyanide and radionuclides (226Ra, 228Ra, 228Th, 230Th 232Th

and 234U, 235U and 238U). In addition, a soil sample from TP-3 (2-3 feet) was collected for

TCLP analysis and a soil samples from TP-3 (7-8 feet) was collected for physical property

testing.

After sampling was completed, all test pits were backfilled with excavated material.

Test pit analytical data are discussed in Section 4. Test pit logs are formulated in tabular

form and presented in Table 2-1. Test pit logs include a description of the soils or fill

materials encountered with depth, radiological field measurements, samples selected for

analysis and general comments.

In Areas A test pits (TP-1 through TP-4 and TP-7), fill materials were primarily

observed within the first three feet of the surface. The fill materials consisted of a light

brown silt mixed with debris fragments (e.g., brick, wood, rags, rubber and plastic). Traces

of fill were also observed below three feet. Below three feet, elevated radiological

measurements (approximately 2 times background) were recorded from approximately 3.5

feet to the water table (approximately 8 feet below grade). These measurements were

detected primarily in a dark gray compacted silt with sand. This material was darker in color

in test pits excavated along the east edge of the asphalt road (TP-2, TP-3 and TP-7) and

exhibited generally higher radiological field screening measurements from approximately 4

to 8 feet below grade. In addition, large concrete boulders, wood logs and charred wood

fragments and ash were observed in TP-2. Refer to Table 2-2 for a summary of field

screening results with the GM pancake detector.

xThe GM pancake detector responds to alpha, beta, and gamma radiation. The
background response ranges from 0.02 to 0.05 KCPM.
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Table 2-1
Captain's Cove Adjunct

Test Pit Logs

Test Pit
I.D.

TP-01

TP-02

Description of
Material

Bm. vf-m
sandy-silt
w/some
organics
(roots)

S.A.A.

Fill Material-
Bm. Sand
w/silt & fill

S.A.A.

S.A.A.

Dk. bm.-dk. It.
Grey silty-sand
w/some
organics

Rd/dk grey
clay w/some
sand

Dk. grey clay
w/some silt&
sand

S.A.A.

Brngry.
Sandy-silt
w/trace clay

S.A.A.

Sample
Depth
(ftbgs)

0-1'

1-2*

2-3'

3-4'

4-5"

5-6'

6-7'

7-8'

8-9'

o-r

1-2'

GM Pancake
Detector
Scan
(KCPM)
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Comments

Brick fragments/wood
fragments present.

Fill Material consists of
rag, wood, and plastic
fragments

'-

Glass fragments present;
Collected sample for
radiological analysis

Collected sample for
radiological analysis

Collected sample for
chemical analysis

Encountered
groundwater @ 8.5'

•

Glass/Wood fragments
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Table 2-1
Captain's Cove Adjunct

Test Pit Logs

(TP-02)

TP-03

Fill materials/
w dk. black silt
& sand-tr.clay

S.A.A.

S.A.A.

S.A.A.

S.A.A.

S.A.A.

Bm.-Gry.
sandy-silt w
organics
(roots)

S.A.A. with
m-dk.bl. sand

Dk. bl. m-sand
with (fill)
wood and rock
fragments

S.A.A.

S.A.A.

S.A.A.

2-3'

4-5'

5-6'

6-7'

7-8'

8-10'

0-1'

1-2'

2-3'

3-4'

4-5'

5-6'

'>X" "*' (\:'

J. --iVV* -•/"* ,

1 ' '- *"«« ,*
V* ^ ,, % *

r y" t •* * *

j 1. J"*t *~ ^ ^**

\15i.V. ' <'/'•

v.isj" >v;;

35
.02

.05

5 " * '
* ",«. *" f^, ^ *•»
"X/ i._r* . , *

H.2V, ^>s

.fcSTC, ,:.'

,-L5/ '.- ,

present

Encountered Large
concrete boulders, wood
logs/poles and charred
wood fragments &
incinerator ash

Collected sample for
radiological and
chemical analysis

Collected sample for
radiological analysis;
encountered
groundwater @ 9'

Collected sample for
radiological and TCLP
analysis

Collected sample for
radiological and
chemical analysis
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Table 2-1
^Captain's Cove Adjunct

Test Pit Logs

(TP-03)

TP-04

TP-05

S.A.A.

Lt. gry. to dk.
bl. vfsilty
sand

Brn. Vf-m
silty sand
w/some gravel
& organics;

S.A.A.

S.A.A.

S.A.A.

Dk.bm. Vf-m
silty sand
w/some gravel
& trace debris
& trace clay

S.A.A.

Tan vf-c sand
w/some gravel

S.A.A.

S.A.A.

S.A.A

Brn vf-m silty
sand w/rrace
gravel &
organics

6-7'

7-8'

o-r

1-2'

2-3'

3-4'

4-5'

5-6'

6-7

7-8'

8-9'

9-10'

o-r
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> *

' 1 7* '" " l" i- " ". 1 / ^ <- i '
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* J JU-

NA

0.10

Contact for change of
material @ 7 feet.

Collected sample for
physical parameters;
encountered
groundwater@8.1'

Brick & glass fragments
present. Collected
sample for radiological
analysis

Additional debris (metal
fragments, rubber,
brick, glass, wood,
fabric) present

Contact @ 4' between
fill material above &
Dk. brown silty sand

Groundwater
encountered at 8' depth

Collected sample for
radiological analysis

400667



Table 2-1
Captain's Cove Adjunct

Test Pit Logs

(TP-05)

TP-06

S.A.A. w/some
wood
fragments

S.A.A.

Tan-bm vf-m
silty sand
w/some gravel;
tr. glass &
wood

Brn. Vf-m
silty sand
w/trace gravel

Brn. Vf-m
silty sand
w/trace clay&
gravel

S.A.A.

S.A.A.

S.A.A.

Brn vf-m silty
sand
w/organics
(roots) & tr.
gravel

S.A.A.

Org.-bm. vf-m
silty sand

1-2'

2-3'

3-4'

4-5'

5-6'

6-7'

7-8'

8-9'

o-r

1-2'

2-3'

.09

.07

> c *

f *> * •f
*-? J * > * "&' v

s j. 5t "* ~" *
<s "*•*!•..' ;'~-*t'f

"24"--;? ' ':*,

-- *^^*2*'*t

;.15^V -rX,

v- „ ^ * ̂ -1 '„ ,̂ .̂ *¥• t^*

..12'' '- ^\

! <^

.f2vU; --

.05

0.10

0.10

0.13;' />! ', •

"• ' ^.<-

Collected sample for
radiological analysis

Observed 36" C.M.P
storm pipe @ 5.5' depth
going through pit
running parallel to
Garvies Point Road.

Encountered
groundwater at 7';
Collected sample for
chemical & radiological
analysis

some brick fill present

Uncovered old sheet
piling in trench @ 36
to top of piles
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Table 2-1
Captain's Cove Adjunct

Test Pit Logs

(TP-06)

TP-07

S.A.A.

Dk. bin. vf-m
silty sand
w/some gravel
& fill material
(bricks/stones)

Dk. brn./black
clayey silt
w/trace vf-m
sand & gravel

S.AA.

S.A.A.

Lt. tan-clayey-
silt w organics
(roots)

SA.A.

Lt. brn.
m-sand tr-silt

Dk. bl. silt &
m-sand

S.A.A.

S.AA

SA.A

S.AA.

S.AA

3-4'

4-5*

5-6'

6-7'

7-8'

0-1'

1-2'

2-3'

3-41

4-5'

5-6'

6-7'

7-8'

.8-9'

0:13- - <; .*•» -a

•:f£ :',:•'•.-
3 -"x^ * *

:i%%x't,r:,v ? *• ^
*X-3 ' v ^
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'<6.25 ' -
•* '> -,

•» " » -i\

NA

.05

.10
H * * ! * ' *

.15 ' - -

_ v.-V*'^
•20 „ ,: ,* x" » * » - , "
i20l ' -

- % rv "

.20 * '

.20 ^ *

.20

NA

Collected sample for
radiological analysis

Collect sample for
chemical and
radiological analysis &
MS/MSD

Groundwater seeping
into test pit @ 6 feet

Terminated test pit @ 8
feet

:

3.5' contact of top of
black silt layer

Notes:
1. KCPM= Counts per Minute x 1,000
2. TP= Test Pit
3. Depth of Soil Samples are in Feet (>) below existing grade
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Table 2-1
Captain's Cove Adjunct

Test Pit Logs

4. Light Shading=indicates elevated field screening results (approximately > 2X background
(.02-.05 KCPM) based on scanning of soil samples with GM Pancake Probe
5. NA= Not Applicable
6. SAA=Same As Above
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TABLE 2-2
CAPTAIN'S COVE ADJUNCT

FIELD SCREENING RESULTS (KCPM=CPM X 1,000)

Area Boring/TP
I.D.

0-2' 2-4' 4-6' 6-8' 8-10' 10-12' 12-14'

Area A SB-11 .05 .06 .10 .06

SB-13 .05 .05 .05-.10 .04-.05 .04-.05

SB-14 .05 .04-.05 .03-.05 .05

SB-15 .09 .09

SB-16 .06

SB-17 NR

SB-18 .04-.08 .04-.07
ISMilPfsfi

NR NR

TP-1 NA NA NA

Area
B&C

MW-8

SB-1 .02-.05 .02-.05 .02-.05 .02-.05

.03-.05 .03-.05

.02-.05 .02-.05

NA

.03-.05

.02-.05

SB-2 .02-.05 .02-.05 .02-.05 .02-.05 .02-.05 .02-.05 .02-.05

SB-5 .06-.08 .06-.08 NR .03-.04 .03-.04 .03-.04 .03-.04

SB-19 .04 .09-. 10 .04-.05 .05 .05 .04 .04

SB-25 .04-.05 .04-.05 .04-.05 .04-.05 .04-.05 .04-.05 .04-.05

SB-27 .03-.05 .03-.05 .03-.04 .03-.05 .03-.05 .03-.05 .03-.05

Area
D&E

TP-7 .05-. 10 NA NA

SB-6

SB-7

SB-12

.09-. 10

.04

.10

.08

.04-.05

.10

.10

NR

.10

.08

.05

NR

.08 .

.05

NR

NR

.05

.05

NA

.05

.05

.05
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TABLE 2-2
CAPTAIN'S COVE ADJUNCT

FIELD SCREENING RESULTS (KCPM=CPM X 1,000)

Notes:
l.NR=No Recovery
2. KCPM=Counts per Minute x 1,000
3.TP=TestPit
4. NA=Not Applicable (TP terminated at water table).
5. Depth of Soil Samples are in Feet (>) below existing grade.
6. Light Shading=indicates elevated field screening results (approximately >2X background (.02-.05 KCPM) based

on scanning soil samples with Pancake Probe).
7. Results from field screening should be used in conjunction with Gamma Log Profiles and analytical data to

determine depths and limits of contamination.
8. All field screening measurements collected with a GM Pancake Detector.
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In Area G, elevated radiological readings were recorded in TP-5 and TP-6 from 3 to 8

feet and 2 to 7 feet below 'existing grade, respectively. Soil types exhibiting elevated

radiological readings consisted of a brown very fine to medium silty sand with clay (TP-5)

and a clayey silt (TP-6). Soil types observed in TP-6 were similar in appearance to test pit

soils in Area A at similar depths (5 to 8 feet below grade), however additional clay was

present in Area G test pits. The former bulkhead and sheet piles were also uncovered in TP-6

(approximately 15 feet north of the bulkhead). Groundwater was encountered at shallower

depths in Area G test pits (<7 feet below grade) compared to Area A test pits. It is possible

that the old sheet piles and/or clay deposits may be causing a localized groundwater

mounding effect in this area.

2.2.2 Soil Borings

Twenty-eight soil borings and two monitoring well borings were drilled between

April 20 and May 6, 1998. The purpose of the soil borings was to provide information to

characterize the vertical and horizontal extent of subsurface radiological contamination.

Six soil borings were drilled in and around Area A (SB-13 through SB-18). An

additional boring, SB-12, was placed to define the eastern limit of Area A. SB-19 and SB-25

were located in Area B and Area C, respectively; SB-20 and SB-21 were located in Area D

and E, respectively. Seven soil borings were drilled in and around Area G (SB-8, SB-10, SB-

22, SB-23, SB-24, SB-26 and SB-28). SB-24, SB-26 and SB-28 were drilled to provide

general coverage of Area G. Three additional borings (SB-8, SB-22 and SB-23) were

positioned to define the southern limit of the area which exhibited elevated gamma exposure

rates near the northeast wall and foundation of the eastern-most condominium shell. SB-10

was drilled to define the western limit of the area which exhibited elevated gamma exposure

rates in Area G. SB-4 was placed near the west wall of the westernmost condominium shell.

Five soil borings were drilled adjacent to existing monitoring wells installed during

the RI conducted by Roux Associates (SB-1, SB-2, SB-3, SB-6 and SB-11). Two borings

(SB-7 and SB-9) were located to provide general sitewide information. Two borings were

also drilled for the installation of two new monitoring wells (MW-7 and MW-8). The

locations of all soil borings and monitoring well borings are shown on Figure 2-1.

G:\3020005\FFSREPT\SECT2.DOC 2-3
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Continuous split-spoon soil samples were collected from the ground surface to a

depth of fifteen feet for soil borings and up to a depth of 19 feet for monitoring well borings.

One or two soil samples per boring were selected for radiological and/or chemical analysis

based upon field screening measurements. Analytical parameters included TAL/TCL

compounds, cyanide, radionuclides (226Ra, 228Ra, 228Th, 230Th, 232Th, 234U, 235U and 238U).

Soil samples from SB-16 (Area A) and SB-24 (Area G) (from 6-8 feet and 4-6 feet,

respectively) were also analyzed for TCLP Parameters. Sample collection procedures were

consistent with those presented in the variance to the Field Sampling Plan (FSP) for the Li

Tungsten site (Malcolm Pirnie, 1996).

Area A (SB-11. SB-13. SB-14. SB-IS. SB-16. SB-17 and SB-18)

Soil borings (SB-11 and SB-13 through SB-18) were located in Area A and drilled to

a maximum depth of 15 feet to facilitate gamma logging of each borehole. Two samples

were collected from SB-13, SB-14, SB-16, SB-17 and SB-18 for radiological analysis; one

sample was collected from SB-11 and SB-15 for radiological analysis. Field screening

measurements with a GM pancake detector indicated slightly elevated count rates

(approximately 2 times background) in all soil borings. The most elevated readings were

observed between existing grade and a depth of 12 feet in soil borings SB-15, SB-16, SB-17

and SB-18, and from 2 to 6 feet in SB-14. In addition, one sample from SB-13 (6 to 8 feet)

exhibited elevated radiological readings 28 times background. Elevated radiological readings

corresponded with a compacted dark black to brown very fine to medium silt detected in

borings along the asphalt road in SB-17, SB-16 and SB-27. Field screening results are

presented in Table 2-2.

One sample analysis from SB-13, SB-14, SB-15, SB-16, SB-17 and SB-18 was

submitted for chemical based on field screening measurements. All samples exhibited

background PID readings. One sample from SB-16 (6-8 feet) was submitted for TCLP

analysis.

Area G (SB-4. SB-8. SB-10. SB-22 through SB-24. SB-26. SB-28)

Soil borings (SB-8, SB-10, SB-22 through SB-24, SB-26 and SB-28) were located in

G:\3020005\FFSREPT\SECT2.DOC 2-4
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Area G. SB-4 was located adjacent to the east wall of the western-most condominium shell.

Borings were drilled to a maximum depth of 15 feet and downhole gamma logging was

performed following the installation of each boring. Two samples per boring were collected

from SB-8, SB-22 and SB-24. One sample per boring was collected from SB-10, SB-23, SB-

26, SB-28 and SB-4. Field screening measurements with a GM pancake probe resulted in

slightly elevated count rates (approximately 2 times background) in all soil borings except

SB-10 and SB-28. The most elevated readings were recorded in SB-22 through SB-26

between 2 and 8 feet. Visible evidence of contamination was associated with a compacted

dark black to brown very fine to medium silty sand or sandy silt detected in borings SB-8,

SB-22, SB-23, SB-24 and SB-26.

One sample from SB-22 (2-4 feet), SB-23 (4-6 feet), SB-24 (6-8 feet) and SB-26 (6-8

feet) was collected for chemical analysis. Two samples for chemical analysis were collected

from SB-4 (2 to 4 and 4 to 6 feet) based on elevated field screening measurements

corresponding with a PID reading of 3 to 7 ppm. All other samples exhibited PID readings at

approximately background.

Adjacent to Existing Monitoring Wells (SB-1. SB-2. SB-3. SB-6. and SB-11)

Soil borings SB-1, SB-2, SB-3, SB-6 and SB-11 were drilled adjacent to existing

monitoring wells to a depth of approximately 15 feet. Based on field screening

measurements, all soil samples exhibited count rates within the range of natural background,

excluding SB-11 as previously discussed. Samples submitted for radiological analysis

included SB-1 (6-8 feet), SB-2 (2-4 feet), SB-3 (0-2 feet), SB-6 (0-2 feet and 4-6 feet) and

SB-11 (6-8 feet).

Area B (SB-19X Area C TSB-25. SB-5). Area D (SB-20). and Area E (SB-21)

Soil borings in Areas B, C, D and E did not indicate any elevated concentrations of

radioactive material based on field screening measurements. One sample for radiological

analysis was collected from SB-5 (2 to 4 feet), SB-19 (4 to 6 feet), SB-25 (4 to 6 feet), SB-

20 (0 to 2 feet) and SB-21 (0 to 2 feet). One sample for chemical analysis was also collected

from each boring.

G:\3020005\FFSREPT\SECT2.DOC 2-5
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Site-Wide Soil Borings (SB-7 and SB-9)

Soil samples collected from the two site-wide borings exhibited radiological count

rates within the range due to natural background. One radiological sample was collected

from both SB-7 (4-6 feet) and SB-9 (0-2 feet).

2.3 SURFACE WATER, SEDIMENT AND WETLANDS INVESTIGATION

2.3.1 Surface Water Investigation

Three surface water samples (SW-1, SW-2 and SW-3) were collected on April 16,

1998. SW-1 and SW-2 were collected from the east and west retention ponds, respectively,

located in the north-central section of the Site adjacent to Garvies Point Road. SW-3 was

collected from the topographic depression in the southwestern portion of the Site near Area

C. Surface water sampling locations are shown on Figure 2-1. Surface water sampling

procedures were consistent with procedures presented in the variance to the FSP. Samples

were analyzed for TAL/TCL compounds, cyanide and radionuclides (226Ra, 228Ra, 228Th,
230Th,232Th,234U,235Uand238U).

Field measurements for the surface water investigation are summarized in Table 2-3.

The pH ranged from 6.19 to 6.72 in the three surface water samples measured. The

temperature of the samples ranged from 12.4°C (SW2) to 13.5°C (SW3) and conductivity

ranged from 0.086 nmhos/cm (SW-1) to 0.370 umhos/cm (SW-3).

2.3.2 Sediment Investigation

Five wetland sediment samples (WS-1 through WS-5) and two sediment samples

from the topographic depression (SED-3) and west retention pond (SED-1) were collected on

April 16, 1998. The sediment samples collected from the wetlands were analyzed for

radiological parameters since samples collected previously from these areas were only for

TAL/TCL compounds. Sediment samples collected from the west retention pond and the

topographic depression were analyzed for full TAL/TCL and radionuclides. The purpose of

the sediment sampling was to supplement previous sampling events with radiological

information and to characterize other areas. In general, sediment samples were collected at or

G:\3020005\FFSREPT\SECT2.DOC 2-6
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TABLE 2-3
CAPTAIN'S COVE ADJUNCT

Glen Cove, New York
Surface Water Parameters, April 1998

C:\USERS\.\TUNGSTEN\WELLDATA.XLS\CWROUND2 April 1998

Sample I.D.

SW-1

SW-2
SW-3

Location

W/Ret. Pond
E/Ret. Pond
Top. Depress.

pH (S.U.)

6.72

6.52
6.19

Turbidity
(NTUs)

11

201
215

Temp. (°C)

13.4

12.4
13.5

Dissolved
Oxygen (mg/1)

11.20

11.86
11.16

Conductivity
(UMHO/cm)

0.086

0.359
0.370
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t

near the surface water sample locations. Since insufficient sediment volume was observed in

the east retention pond, it was not possible to collect a sample from that location. Sediment

and wetland sampling locations are presented on Figure 2-1. Laboratory analytical are

discussed in Section 4.

2.4 GRQUNDWATER INVESTIGATION

2.4.1 Installation of New Monitoring Wells

Two new monitoring wells (MW-7 and MW-8) were installed on April 28 and May 5,

1998, respectively, in Areas G and A, respectively. MW-7 was placed downgradient of Area

G toward the southeast corner of the Site, near the existing bulkhead. MW-8 was installed

downgradient of Area A in the northwest portion of the Site.

Drilling for the installation of new monitoring wells was completed using a truck-

mounted drilling rig equipped with hollow-stem augers. A ten-foot well screen was installed

in the wells to bridge the water table facilitating the detection (if any) of light non-aqueous

phase liquids (LNAPLs) that may float on the water table.

Monitoring well design and installation procedures were consistent with those

presented in the Draft Final Work Plan and variance to the FSP. The monitoring wells were

constructed from four-inch diameter PVC casing and 20-slot size well screen. Morie sand

(#1) was placed in the annular space around the well screen to a height of approximately two

feet above the top of the screen. A two-foot thick bentonite pellet seal was placed above the

sand pack. A cement/bentonite grout seal was placed over the bentonite seal. The surface

was sealed with expanding cement. A locking eight-inch diameter steel protective casing or

a flush mount cover was placed over the PVC riser pipe and seated into the cement. The

cement well apron (approximately 3'x3'x4" thick) was constructed so as to slope away from

the well. The PVC riser pipe was topped with an expansion cap and a permanent surveyor's

mark was placed on the lip of the PVC riser pipe.

Monitoring well MW-7 was drilled to a depth of 16.5 feet and MW-8 was drilled to

18.2 feet. Groundwater was encountered at depths ranging from 8.9 feet (MW-7) to

approximately 11.6 feet below grade (MW-8). Shelby tube samples were not collected since
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insufficient clay deposits were encountered at drilling locations. A complete summary of

well construction details and groundwater elevation measurements for both existing and new

monitoring wells is presented in Table 2-4.

2.4.2 Well Development

New monitoring wells (MW-7 and MW-8) were developed on May 7 and 8, 1998

using a two-inch diameter, stainless steel submersible pump and a centrifugal pump with

dedicated discharge hose. The monitoring wells were developed to remove fine-grained

material from the formation and the filter pack and to increase the hydraulic connection

between the well and the formation. In general, the wells were developed for up to three

hours, or until a turbidity measurement goal of 50 nephelometric turbidity units (NTUs) or

less was reached. During development, the discharge water was regularly tested for turbidity,

pH, dissolved oxygen, temperature and specific conductivity.

A turbidity measurement of less than 50 NTUs was achieved in MW-8 after three

hours of development and pumping. A measurement of 137 NTUs was achieved in MW-7

after three hours of development and pumping. Monitoring well development logs,

summarizing the volume removed, elapsed time, temperature, pH, conductivity and turbidity

are provided in Attachment A. No evidence of free product was found in the wells during

development.

2.4.3 Groundwater Sampling

One round of groundwater samples was collected from the 11 monitoring wells (9

existing well and 2 new wells) for full TAL/TCL analysis and radionuclides from May 19 to

May 22, 1998. It became necessary to resample (June 9-11, 1998) all monitoring wells for

volatile organic compounds (VOCs) because chemical reactions in the sample vials after

shipment to the laboratory generated air bubbles. The resampling was performed without

preservatives in accordance with FSP procedures.

2.4.3.1 Sample Collection Method

Prior to the collection of groundwater samples, a minimum of three well volumes was
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,E2-4
CAPTAIN'S COVE ADJUNCT

GLEN COVE, NEW YORK
MONITORING WELL DETAILS

Well

CDM-I
CDM-2
CDM-3
CDM-4
MW-1
MW-2
MW-3
MW-5
MW-6
MW-7
MW-8

WELL
INSTAL-
LATION

COM
COM
COM
COM
DBCE
DBCE
DBCE
DBCE
DBCE
MPI
MPI

DATE OF
INSTALL-

ATION

11/18/85
11/19/85
11/18/85
11/18/85
9/23/97
9/23/97
9/26/97
9/24/97
9/24/97
4/28/98

5/5/98

GROUND
ELEV.

14.12
12.39
14.23
16.12
15.04
13.66
16.22
16.56
12.01
14.34
13.72

WELL
DEPTH

15.50
14.00
12.00
16.00
18.25
18.25
19.00
18.00
18.20
16.50
18.20

WELL
DEPTH
ELEV.

-1.38
-1.61
2.23
0.12

-3.21
-4.59
-2.78
-1.44
-6.19
-2.16
-4.48

SCREEN
INTERVAL

(B.C.)

TOP

2.5

2.00
8.00
4.00
8.25
6.50
9.00
8.00

13.20
6.00
7.70

BOT

12.5
12.00
18.00
24.00
14.00
16.50
19.00
18.00
18.20
16.00
17.70

SCREEN
INTERVAL

ELEV.

TOP

11.62
10.39
6.23

12.12
6.79
7.16
7.22
8.56

-1.19
8.34
6.02

BOT.

1.62

0.39
-3.77
-7.88
1.04

-2.84
-2.78
-1.44
-6.19
-1.66
-3.98

SCREEN
LENGTH

10

10
10
10
10
10
10
10
10
10
10

MEAS-
URING
POINT

16.30

14.45
16.16
18.66
17.92
16.40
19.09
18.61
14.64
16.83
15.83

STEEL
CASING

ELEV.

16.37

14.73
16.45
18.96
18.31
16.74
19.18
19.09
14.87
16.99
16.13

DEPTH
TO G.W.

6/9/98

13.54

4.38
5.06

13.32
16.20
13.79
13.64
14.30
11.71
8.12

12.52

G.W.
ELEV.
6/9/98

2.760

10.070
11.100
5.340
1.720
2.610
5.450
4.310
2.930
8.710
3.310

DEPTH
TO G.W.
5/18/98

13.14

3.98
5.48

12.13
15.62
13.26
12.26
14.16
10.91
7.05

11.60

G.W.
ELEV.
5/18/98

3.160

10.470
10.680
6.530
2.300
3.140
6.830
4.450
3.730
9.780
4.230

o
o

oo
o



purged from each of well. The depth to groundwater and the anticipated yield of the well,

based on well development observations, determined which type of purging method was

used. For this sampling, a centrifugal pump was used to purge the wells since depth to

groundwater was less than 20 feet. In all cases, care was taken to avoid pumping the wells to

dryness.

Upon completion of the purging, groundwater samples were collected from each well.

Dedicated, decontaminated stainless steel bailers attached to Teflon coated stainless steel

leaders were used to collect each groundwater sample. Groundwater samples were analyzed

for TAL/TCL compounds, cyanide, and radionuclides (225Ra, 228Ra, 228Th, 230Th, 232Th, 234U,
235U and 238U) and both filtered and unfiltered metals. The filtered samples were passed

through dedicated 45-micron filters in the field. Samples for volatiles, metals and cyanide

were preserved in the field and placed in the appropriate containers in accordance with

procedures outlined in the FSP variance. Groundwater samples collected during the

resampling round were analyzed for VOCs only.

2.4.3.2 Field Measurements

The temperature, specific conductivity, pH, dissolved oxygen and turbidity of the

purge water was measured in the field after each well volume was removed. These data are

summarized on the sample collection logs provided in Attachment B.

2.4.3.3 Groundwater Elevation Measurements

Two synoptic rounds of groundwater elevations were collected on May 18, 1998 and

June 9, 1998. Depth to groundwater was obtained using an electronic water level indicator

relative to the permanent marking on the top of the PVC casing. Groundwater elevation data

are presented in Table 2-4. Groundwater elevation contour maps with flow directions were

constructed. The groundwater elevation contour map and flow direction are presented and

discussed in Section 3.
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2.5 RADIOLOGICAL CHARACERIZATION

2.5.1 Exposure Rate Survey

An exposure rate survey was performed by Malcolm Pimie in June 1998 in areas of

the Site that were inaccessible to the NYSDEC during their 1997 radiological survey. Areas

that could not be surveyed included the areas in front of both condominium shells, the two

retention ponds, inside the west condo shell, inside and outside of the gate and along a steep

bank bordering the wetland.

The measurements were collected with a Ludlum model 44-2 1" x 1" Nal gamma

scintillation detector coupled to a ratemeter at ten foot intervals along grid lines. Reading

were taken at each intersection of grid lines along the surface and at waist level (3 foot

height).

The results of the survey revealed no anomalies at the ground surface, except in Area

G where a maximum surface exposure rate of 19 uR/h was measured.

2.5.2 Instrument Calibration

In-field calibration of detector used for the gamma exposure rate surveys was

performed by collecting a set of exposure rate data with a Reuter Stokes Pressurized Ion

Chamber (PIC) Model RSS-112. A total of twelve PIC measurements were collected over a

range of exposure rates (i.e., background to high exposure rates). Each PIC data point was

calculated by averaging six reading taken along the four sides, top and bottom of the PIC

chamber. The responses of the gamma scintillation detector (in CPM) were regressed to the

exposure rates measured with the PIC (in (J.R/h), thereby establishing a functional

relationship between the two modes of detector response. The regression curve and field data

are included in Attachment C. The curve was used to convert the gamma scintillation

detector data from CPM to exposure rate, expressed in uR/h. The exposure rate data were

then used to generate isopleths of the surface gamma radiation exposure rates over the entire

Site.
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2.5.3 Downhole Gamma Logging

Boreholes used to facilitate downhole gamma logging were drilled using the hollow-

stem augering method. After completion of the boreholes, a three-inch inside diameter (ID)

PVC pipe capped at the bottom, was placed in the open borehole. Gamma logging

measurements were collected inside the PVC pipe for thirty-seconds at six-inch intervals

from the ground surface to bottom of the borehole (approximately 15 feet). Data were

collected with a Ludlum Model 44-2 Nal scintillation detector coupled to a portable Ludlum

2200 ratemeter/scaler. Downhole gamma logging data are presented in tabular and graphical

form in Tables 2-5 through 2-9 and Figures 2-3 through 2-9, respectively.

Gamma logging data have been plotted with depth in each of the various geographic

areas of the Site. Soil borings have been grouped together by area as follows: Area A (SB-

11, SB-13 through SB-18); Area B and C (SB-19, SB-25 and SB-27); Area D and E (SB-12,

SB-20 and SB-21), Area G (SB-8, SB-10, SB-22 through SB-24, SB-26 and SB-28) and the

area adjacent to Area G (SB-3, SB-4 and SB-9).

In general, elevated gamma logging measurements were observed in Area A borings

and in the majority of Area G borings at depths of 2 to 10 and 1.5 to 10 feet, respectively.

The highest gamma logging measurements were detected at depths of 4 to 8 feet in both

areas. In general, borings in Areas B, C, D, E and adjacent to Area G were approximately

within the range due to natural background levels (approximately 1,000 counts per 30

seconds). SB-25 (Area B) and SB-19 (Area C) were the only exceptions as they exhibited

elevated count rates. Field screening results collected on soil extracted from the split spoon

samplers were generally consistent with the downhole gamma logging data. Results of the

downhole gamma logging are discussed below in more detail for each of the Site areas

described above.

Area A CSB-11. SB-13 through SB-18)

Gamma logging data for Area A is presented in Table 2-5 and Figure 2-3. The

downhole gamma logging data, like the soil screening data, confirmed the presence of a fill

area. All borings exhibited elevated gamma counts primarily in the 3 foot to 8.5 foot depth

range with the exception of SB-14 and SB-15. SB-14 and SB-15 are located on the west
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GAMMA LOGGING RESULTS - AREA A

CAPTAIN'S COVE ADJUNCT

GLEN COVE, NY

Depth (ft)

0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15

GAMMA LOGGING MEASUREMENTS (30 second counts)
SB-11

1957
1796
1838
1744
1911
2614
3565
5165
6972
8986
13648
17295
21457
23696
24922
21030
16496
10890
6093
2845
1654
1171
1216
1276
1373
1333
1326
1367
1043
982
895

SB-13

4700
5630
5165
5433
4974
4843
5135
5633
6486
9370
15194
32488
73442
162890
139908
51986
21743
15285
9622
8230
5897
3906
3535
3220
3355
2801
2973
2906
3595
3500
B.O.H.

SB-17
3897
5114
6841
10959
19232
26632
30091
35049
42357
55424
67529
78064
79724
69766
57191
44978
31337
18069
10416
8261
6277
3985
2741
2386
1785
1608
1391
1324
1667
1885
1890 _,

SB-18
3619
5445
6947
8005
8187
8494
9547
10672
11290
14286
30633
94108
84016
29672
13169
9246
8177
8188
10082
11287
8091
6487
3696
2031
1647
1494
1331
1376
1785
1687
B.O.H.

SB-14 | SB-16
5344
7982
10073
11331
16972
29565
40098
28290
19886
14312
8120
5387
3709
3320
2780
2065
1706
1993
1562
1744
1831
1493
1663
1464
1737
1863
2270
2218
1996
1882
B.O.H.

3112
3897
4066
4635
5280
6775
9730
15942
28813
45673
58605
64548
65422
54882
34575
17610
9089
4868
3749
3768
2461
1739
1616
1456
1389
1362
1285
1204
1173
1050
923

SB-15
1253
1589
1972
2267
2863
9283
8572
11979
7163
3786
3079
2864
2644
2422
1910
1358
1098
1034
1014
1059
1058
851
701
698
690
668
652
648
640
642
645

NOTES: B.O.H. = Bottom of hole

Tables



GAMMA LOGGING RESULTS - AREAS B AND C

CAPTAIN'S COVE ADJUNCT

GLEN COVE, NY

Depth (ft)

0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15

GAMMA LOGGING MEASUREMENTS (30 second counts)
SB-19

3470
5175
6757
8018
8299
8670
8363
7763
6479
4212
3249
2232
2580
1813
1658
1775
1785
1687
1785
1836
2226
1807
1731
1810
1819
1783
1867
1657
1438
1415
B.O.H.

SB-25

2839
4469
4262
4771
4485
3942
3841
4041
3733
2431
2162
1932
1843
1843
2333
2523
2616
2356
2091
1831
1757
1772
1483
1417
1438
1266
1121
1292
1260
1252
B.O.H.

SB-5 | SB-1

1962
2540
2891
3273
3458
3669
3506
3160
2600
2310
1951
1768
1982
1652
1563
1845
1548
1761
1482
1592
1606
1330
1419
1532
1448
1926
1404
1411
1106
1106
B.O.H.

2030
2106
2538
2527
2589
2827
2873
2853
3136
3217
3291
3432
3428
3417
3532
3603
B.O.H.

SB-2

1946
1994
2276
2331
2501
2912
2700
2528
2242
1832
1833
1576
1633
1469
1578
1524
1458
1314
1291
1259
1623
1567
1399
1213
1573
1405
1310
1284
1032
931
B.O.H.

SB-27

896
1954
1343
1452
1451
2782
2613
3715
4511
4422
1648
1697
2054
1982
1097
991
875
873
824
690
770
789
645
791
752
787
715
657
789
862
B.O.H.

NOTES: B.O.H. = Bottom of hole
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TAL^F-7
GAMMA LOGGING RESULTS - AREAS D AND E

CAPTAIN'S COVE ADJUNCT
GLEN COVE, NY

Depth (ft)
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11

11.5
12
12.5
13
13.5
14
14.5
15

GAMMA LOGGING MEASUREMENTS (30 second counts)
SB-20
777
1160
1184
1246
1383
1229
1051
1106
1161
1160
996
959
936
871
950
886
949
886
829
898
879
779
724
638
717
759
721
722
658
590
583

SB-21

873
966
1147
1242
1055
1078
1079
1092
1095
1075
1221
1228
1333
1181
1010
949
831
809
782
695
587
605
629
653
614
697
575
590
615
602
588

SB-12

903
1178
1231
1178
1564
1462
1396
1451
1450
1178
993
1058
823
1145
959
1084
1192
994
971
1054
734
715
707
714
610
872
758
815
1042
1002
959

SB-6

670
1133
1384
1509
1655
1661
1547
1546
1611
1619
1417
1328
1319
1326
1391
1401
1325
1160
1068
1012
1056
1114
1066
1073
986
903
842
802
788
1009
1081

SB-7

1225
1418
2071
1782
1622
1272
1491
1078
1582
2011
1787
1523
1343
1498
1276
1109
1115
1271
1252
1144
1218
1042
978
1177
1122
1088
1172
1255
1201
1182
1271

NOTES: B.O.H. = Bottom of hole

Tables



TAL
GAMMA LOGGING RESULTS - AREA G

CAPTAIN'S COVE ADJUNCT
GLEN COVE, NY

Depth (ft)

0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15

GAMMA LOGGING MEASUREMENTS (30 second counts)
SB-22

2405
3660
3380
2785
2972
3773
5788
7405
6891
7127
8291
9092
9090
6871
4420
3100
2547
2749
3333
3433
3084
2493
2481
2110
2037
B.O.H.

SB-23

3760
3526
2847
2812
3788
5600
6808
12588
22112
36616
47857
52964
46309
35539
38666
47395
45684
36172
25013
11446
6346
4797
3758
3670
4324
7428
9624
9686
7899
5762
4135

SB-24

4509
4773
3661
2578
2355
2404
3086
4404
6995
12124
19267
27986
32759
25680
17671
12108
10064
9905
10494
10218
9876
8450
6160
4436
3599
3358
3545
3787
3445
3780
3690

SB-26

1995
2878
5101
10782
20073
22208
15315
16962
13897
16311
23152
16034
10293
9408
9487
9246
8705
8201
7313
5285
4544
3951
3716
3351
3348
3135
2480
2228
2012
1919
2096

SB-28

1507
1895
1477
2236
2061
2214
1922
1422
1266
1210
1235
1485
1759
2226
2367
2351
2199
1915
1562
1409
1112
1242
1305
1210
1136

. 1052
1249
1292
1202
1341
B.O.H.

SB-10

578
801
1104
805
1410
1204
1013
663
777
774
751
827
682
569
540
512
575
546
574
590
406
493
487
507
488
492
515
522
475
482
469

SB-8

4377
3616
4546
4165
5531
6705
8285
10457
11886
11570
12026
15778
21838
34429
57752
66741
42303
18270
10386
8063
8271
9527
8555
8537
7639
6943
7031
5133
5072
4989
B.O.H.

NOTES: B.O.H. = Bottom of hole

Tables
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TAL
GAMMA LOGGING RESULTS - AREA ADJACENT TO G

CAPTAIN'S COVE ADJUNCT
GLEN COVE, NY

Depth (ft)

0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15

Surface Exposure Rate
(uR/h)

Adjusted Surface
Exposure Rate (uR/h)

GAMMA LOGGING MEASUREMENTS (30 second counts)
SB-9

667
776
859
896
1028
1280
1216
1285
1203
1203
958
1146
1149
1134
1179
1042
985
1015
989
953
844
957
976
795
802
907
880
872
792
795
805

1.2

SB-3

1310
1507
1594
1567
1443
1403
1491
1522
1567
1406
1260
1217
1166
982
1057
1183
1438
1541
1467
1713
1917
2091
2277
2383
2273
2338
2194
2125
2003
1765
1139

1.3

SB-4

1213
1593
1416
1416
1408
1677
1919
1759
1819
1581
1462
1312
1247
1025
1053
913
932
806
780
662
689
676
788
788
725
739
896
1045
1089
1198
1372

1.5

NOTES: B.O.H. = Bottom of hole

Tables



Graph A Chart t

FIGURE 2-3-GAMMA LOGGING RESULTS AREA A
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Graph G Chart 1

FIGURE 2-4-GAMMA LOGGING RESULTS - AREA G
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Graph B&C Chart 1

FIGURE 2-5-GAMMA LOGGING RESULTS AREAS B AND C
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Graphs D&E Chart 1

FIGURE 2-6-GAMMA LOGGING RESULTS • AREAS D AND E
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Graphs Near G Chart 1

FIGURE 2-7-GAMMA LOGGING RESULTS-AREA ADJACENT TO G
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side of Area A. SB-14 exhibited elevated counts from the 0 to 4.5 foot depth range (5,344 to

14,312 counts) and SB-15 exhibited elevated counts from the 2.5 foot to 4 foot depth range

(9,283 to 7,163 counts). SB-13, located in the northeast corner of Area A, exhibited the

highest count rate of all borings drilled at the Site (162,890 counts) at 6.5 feet.

Area G (SB-8. SB-10. SB-22 through SB-24. SB-26 and SB-28)

Gamma logging data for Area G is presented in Table 2-8 and Figure 2-4. The

downhole gamma logging data, like the soil screening data, confirmed the presence of a fill

area in Area G. Elevated gamma counts were observed primarily in the 3 to 10 foot depth

range in all Area G soil borings except SB-10 and SB-28. SB-10 and SB-28 are located on

the west side of Area G and did not exhibit elevated gamma count rate. SB-8, located at the

east wall of the 4-story concrete condominium shell had the highest count rate (66,741 counts

for 30 seconds) at 7.5 feet. SB-23, located adjacent to SB-8, also exhibited slightly elevated

count rates at 12 to 15 feet.

Areas B and C (SB-1. SB-2. SB-5. SB-19. SB-25 and SB-27)

Gamma logging data for Areas B and C is presented in Table 2-6 and Figure 2-5. The

downhole gamma logging data, like the soil screening data, confirmed the presence of a small

fill area in Areas B and C, which is contiguous with Area A. The elevated count rates were

found in the 0 to 4 foot depth range (SB-19 and SB-25). SB-27, located off the existing

asphalt pavement of the main road south of TP-3, also exhibited slightly elevated count rates

from 2 to 4.5 feet.

Area D and E fSB-6. SB-7. SB-12. SB-20 and SB-21)

Gamma logging data for Area D and E is presented in Table 2-7 and Figure 2-6. The

downhole gamma logging data were slightly elevated with the highest measurement of

approximately two times background being detected in SB-7.
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Adjacent to Area G (SB-3. SB-4. and SB-9)

Gamma logging data for the area adjacent to Area G is presented in Table 2-9 and

Figure 2-7. All data were at or near background.
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3.0 PHYSICAL CHARACTERISTICS OF STUDY AREA

3.1 SURFACE FEATURES

Surface elevations at the Site range from approximately W teet above MSL (spot

elevation at the elevated landfil l pile adjacent to the main entrance) to approximately 13.5

teet at the south-west bulkhead on Glen Cove Creek at the southern boundary of the site

(Figure 2-2). In general, the Site is relatively flat with a gentle uniform slope of

approximately less than one tenth of one percent across the site. However, two elevated

elongated landfill berms exist at the site near Area A. Steep banks (approximately 20%

slope) are located in the south-central section of the Site and border the open tidal flat area.

Other main site features include two 4-story concrete condominium shells, two retention

ponds, and various pi le and debris disposal areas. Approximately l)() percent of the Site is

unpaved except for an asphalt road running north-south approximately 400 feet and

terminating in a 18.000 square foot parking lot. An unpaved roadway runs approximately

east-west and connects Areas A and G. Vegetated areas exist throughout the Site.

Surface water run-off follows the site topography. Surface water run-off in the north-

west section of the site Hows north-south from the existing berm toward the topographic

depression near Area C and to Glen Cove Creek. In the north-central section of the Site,

surface water and rainwater collects primarily in the two interconnected retention ponds.

Standing water also pools in the low lying area of the unpaved roadway in the center of the

site. Surface-water run-off in the north-east section of the Site flows north-north-east toward

the existing bulkhead and other low lying areas.

3.2 METEOROLOGY

The Site is located along the north shore of Long Island. NY on the Atlantic Coastal

Plain. The region is predominantly affected by cold, dry air masses from the northern

interior of the continent and warm, humid air masses from the south. In addition, the region

is greatly affected by a third air mass that typically flows inland from the North Atlantic
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Ocean, providing cool, c loudy and damp condit ions. Dur ing the winter months , the . A t l a n t i c

Ocean provides moderating influences on Long Is land, wi th average temperatures around

freez ing . During the summer months, p reva i l ing souther ly winds and mar i t ime flows often

provide hot and uncomfortably humid conditions.

3.3 GEOLOGY

3.3.1 Regional Geology

The geology of northwestern Long Island is discussed below with emphasis on the

Glen Cove region. The Glen Cove region for the purpose of this discussion is defined as the

area surrounding the Site for a distance approximately one mile to the north, east and south.

and bounded by Hempstead Harbor to the west. A more detailed discussion regarding

regional geology is discussed in several USGS publications. Information presented in the

earlier publications (Swarzenski. 1963; USGS. 1946) is superseded by the information

presented in the more recent publications (Smolensk)' et. al.. 1989; Kilburn and Krulikas.

1987).

Long Island is the northern most extension of the Atlantic Coastal Pla in . The Island

is composed of terrestrial deposits of Cretaceous age and Quaternary deposits primarily of

glac ia l origin (Pleistocene). These deposits form a southeastward th ickening wedge of

sediments which overlie either Paleozoic or Precambrian crystalline bedrock. The bedrock

surface and the overlying strata generally dip to the southeast, with the unconsolidated strata

thickening in the down-dip direction. In the Glen Cove region, the unconsolidated sediments

are 400 to 600 feet th ick . The stratigraphic column under ly ing the northern part of the Town

of Oyster Bay. Long Island, which includes the Glen Cove region is presented in Table 3-1.

The Site is located about four miles north of the Harbor H i l l terminal moraine, a

series of coalescing irregular hills (kames) which form a pronounced ridge trending north-

northeast across Long Island. This moraine marks the terminal position of the most recent

Pleistocene date Wisconsin) ice sheet to reach Long Island. The deposits which formed

during the glacial recession include outwash sand and gravel deposits, t i l l or ground moraine

(a heterocenous mixture of clav. silt, sand and boulders) interlavered with urav clav lenses
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Table 3-1

Summary ot Geology and Water-Bearing Prooemesoi DCTWSIU

Unoerivmg the Nonncm Pan ol Town oi LMier Ba\ .

Nassau Count1- . Se"*' ^ ort *

V.T1CS {jeulogic
I; nn

Hvaroeeowsic
I 'nil

Approximate
Range'

in Thickness
nil

Character oi oeoosus (orminf:
peoioEn.' unit *innxjili«J Irom

S^anrnski. 1%3. and
Ismsier. Il>(t(il

V- wet Hearing Hnipcniri

QUATERNARY
llitliK-ene

Pleisiucene

L-ndiiierentiaied anihcial
till, saii-manjn and swamp
deposits, sirram ailuvium.
and snore deposits

Upper Pleistocene deposits

Upper Glacial
Aquiler

Uto 50

10 to 380

Sand, jtra'.ei. wit. ana flay, organic
mua. peai. loam, and shells. Colon arc
grav. grren. black, and drown.

Till, composed ol unsoried cla\. sand,

gravel, and txxjlders. Ouiwasfi deposits
ot siratihcd brown sand and gravel.
May aJso conuins some tucusinnc and
mannc deposits consisting ol clav, silt,

and und: locally tosstlueruus.

Pemwaoie tunes near the shon; ano m stncim valle\s ma\
Meld small quantities m trr^n or orajusJi water at srollow
deaths C'lay ana nit beneatn tne nonh-snorr hart«rj

rciard saltwater encroavnmtnt and connnc underlying
aauiten

Till, relanvrly impermeaOle, mav cause local conditions
ol pervheo waurr and impede oownward percotnion ot

previpnanon. (Jut wash deposits ol sand and gravel are
highly permeable. Wells scrrened m giaciaJ ouiwasn

deposits vield is much u 1 .730 j-aJ/mm. ipecil'ic
canacmes at targe -<apav'uy welts range trom U to 175
tgal/min)/li ol drawdown. Waurr is generally fresh and

CRETACEOUS - QUATERNARY
I P[>cr

Cretaceous.

I'lc-isiocene.

:md
Hlllocene

Deposits ol Holocene anu
Pleistocene ape,

undiitcremiaied. May

locally itxluue eroded
remnants oi the clav memoer

oi the Raman r-ormation

Deposits ol Pleistocene 3L*c.
undtllerennated. and.-or nval
errosai remnants o\ tne
Lhiyd sand memtxrr oi the
K:irii;m f ormauon

Port Washington

Confining Unit

Pon Washington
Aquiler

U tu 360

( ) ! o 170

Clay, solid and silty. gray, gray-gwm.
white, red. mottled, ant] brown.

L-ontammg lenses or lavers oi sand or
sand and gravel May locallv contain

lignite, shells, loraminitera. and other

nucroiossiis

Sand, tine to coarse, white, vellnw.
pray, and Drown, or pray ano gravel
with interhcdded clay, silt and sandy

clay

Kelaiwtiv impermeable throughout much ol ihe area.
Mav oe moocraxelv to highly permeable m areas ad;a:en!

ID inierreO limn ot Mapotnv aquiler where sand and sand
jnd gravel content mav he large. Conilnrs waier in

utvJeriving Con Wisnmgton and Llovd aouiien but doei

mil pnrveiti nxtvement D' water hetween upper gl^ial
auuifer and Pon Washington aquifer. Lenses ol sand and
SOJKJ and grave) provide soua*es ol water with adiaceni
lomiannns. One large capav'ity welt had a reported vield
ut 2,000 ftalfmm wun a specific cipacuv ol 43

(gal/mm)/K ol drawdown Cuarser deposits may locally
k itniatn snliwaicr near snores

MikJerateiv 10 hiphly ptmxrahlc. One large capaaiy well
had a rcponed yield oi 1.1UU gal/mm with a specific
capacity ol 1] (gaimimt/lt ol drawdown Water is

conlinco under artesian pressure Generally contains

CRETACEOUS
S 1>)W1

( '.'ftiiti'ou't

Malayan <iroup
MjEOtm i-nrmaiion

1 ndillerennated

Ciav Member

(Raman f-ormanonl

Lloyd Sand Member

(Raman f-ormanoni

Crystalline
Rocks

Magomy
Auuiier

Raman Clay
Confining I inn

Lto>d
Aquiler

Bedrock

0 tod 10

(Mo 185

iMo l
l
)5

Noi Known

Clay. sill. sand, and sand, line to
medium, cmey. wnite, prav. yellow,

pintc. ano multicolored . m lenticular

hvMi Mas contain lenticular heds ot
coarse sana and gravel in lower pan 01
unit. Liennc. pynic and iron oxide
concretions may occur throuphout the
unit.

Clay, solid and silry, grav. white, red

and moltled Mav contain lenses or
layers ol line ID n*rdium sand which

irequenily occur near iop ol unit.

Liennc ano nvnic are comnwn

Sand, tine m coarse, wmtt. yellow, or
gray, and gravel, commonly in a clayey

matrix. Contains lenses and lavers ol
solid or snty tlay Beds are usuaJlv

lenticular and irrquentiv show greai
lateral changes in composition

Metamorpnic and igneous rocks:

muscovite-bioute schist, gneiss, and

granite. Mav have weathered zone at
inn

Mtxltfaielv vo highly permeable. Wells screenetl m lower

pan oi anuiter yield as much as 1.41)0 gaJimm. Spec ilk
capacities ot large capai'ity wells common! v range Irom

HI iu vi ttaifmincit ni drawdown but may be as hiph as
80 (gal'mmi/lt Aquiler is pnriL-ipaJ source lor public-
supply. Water is generally ol excellent quaJiiy. Degree
ol connnernem under anesian pressure is variable;

however, anesian conditions increase with depth.
Hydraulic continuity may e*ist between ihe Magothy
at\uiicr and. cammuous PleiMocene aqutten

Relatively impermeable. (!nnrines water in underlying
Lloyd aquiier but does not prevent movement ot water
iMMwrrn Magothy and Llovd aquilers

S^oderately permeable l-arge-vap»cny wells may yield as
much as l.dOO gal/mm: speviMc capacitin commonly
ranee trom III to I1* igalfnuot/it at drawdown. Water is
cuniineil under anesian pressure: some wells Itow. Water

content

Relatively impermeable. Contains some waier m tractum

nut impracticable to develop owing to low permeability.
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and delta deposits. Har l i e r glacial deposits associated u i t h the Ronkonkoma u lac ia t ion

under l ie the Harbor H i l l dr i f t . These deposits are c o l l e c t i v e l y designated as the upper

Pleistocene deposits. Older inter-glacial deposits include lacustrine, estuarine and marine

sediments.

The predominant surflcial deposit in the Glen Cove region is a veneer of Harbor Hil l

ground moraine, which is a heterogeneous mixture of clay. sil t , sand and boulders typically 5

to 10 feet thick although locally, the thickness is as much as 40 feet. Beneath the ground

moraine lies another sequence of older (Ronkonkoma) drift containing interlayered glacial ti l l

and outwash deposits. The glacial sediments range in thickness from less than 10 to over 200

feet in the northern pan of Long Island (Kilburn and Krulikas. 1987).

On most of Long Island, the glacial deposits lie uncomfortably on the Mattawan

Group (Magothy Formation - undifferentiated). a Cretaceous age sedimentary sequence of

discontinuous sand, gravel and clay lenses. In the Glen Cove region, however, the Magothy

Formation is absent. The absence of the Magothy is attributed to channel cutt ing during a

pre-Wisconsin stage of the Pleistocene epoch (Smolensky. et. al 1989). Post Cretaceous

erosion was the major contributing factor in producing more than 400 feet of relief on the

Cretaceous surface along the north shore of Long Island.

In the Glen Cove region, the upper Pleistocene deposits are underlain by an extensive

uni t comprised of clay, si l t and a lew layers of sand. This uni t was believed by some

researchers to be equivalent to the Gardiners Clay, which is a shallow marine sequence

deposited during an interglacial period (Swarzenski. 1963: Isbister. 1966). A more recent

publication (Kilburn. 1972) refers to this stratum as the Port Washington confining unit and

identifies it as Pleistocene and Holocene age.

In the Glen Cove region, that sequence rests unconibrmably on the unnamed clay

member of the Raritan Formation. The surface of the clay member is about 200 feet below

sea level (Smolensky et al.. 1989). The clay member and the Port Washington clay deposits

are in direct contact and differentiation between the two is sometimes difficult (Smolensky,

1989). Together these strata comprise a contiguous unit at least 7-5 feet thick in the Glen

Cove retzion.
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'['he lower unit of the Raman formation is the Lloyd Sand Member which is

approximately 125 feet thick in the Glen Cove region. The Lloyd Sand Member rests on

bedrock at depths of approximately 400 to 500 feet below MSI. (Smolensk) et. al.. 1989).

3.3.2 Site Geology

The sources for this discussion regarding Site geology is based on previous geologic

investigations (Roux Associates. 1998: Hart. 1990 and RTF. 1988) and information collected

during this field investigation. A total of 30 soil borings (28 soil borings and two monitoring

well borings) were drilled to approximately 15 feet during this investigation primarily to

collect radiological information and to assess the corresponding shallow geology in Areas A

and G. Deeper borings were completed during previous investigation (COM. 1985) to assess

the overall geology of the site. Boring logs from the soil borings and monitoring wells that

were drilled as part of this FFS are presented in Attachment D.

The boring logs indicate that primarily unsorted silts and sands are present in the

shallow soils of the site and that the presence of fi l l materials such as construction and

demolition (C&D) debris including wood, asphalt, metal, brick, glass, plastic, and rag

fragments are detected at depth. In addition, peat or a peaty clay layer is present at

approximately 12 to 14 feet below grade.

Evidence of fill materials diminishes south-west of the bermed area in Area A with

depth as observed in soil borings SB-5. SB-25. SB-19 and MW-8. In these borings, f i l l

materials was confined to the upper three foot layer and may be related to a man-made two

foot silt and fill landfill cover material observed in the upper two feet of most boring

throughout the site. Native materials such as l ight and dark sands, s i l t s and gravels and peaty

clay was encountered below approximately 6 feet.

In borings and test pits excavated and drilled in the northeast section of Area A.

abundant C&D fill materials such as large concrete boulders and charred logs were observed

in the upper 10 feet of drilling as observed in soil borings SB-17. SB-18 and TP-2.

A dark black compacted silt and sand layer and fragmented fill materials

corresponding to elevated radiological readings was observed approximately 3 to 8 feet
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below existing grade along the east side of the asphalt roadway as observed in TP-3. TP-~

and SB-27.

In Area G. clay lenses or sihy clay zones were encountered and imerbeded with s i l t

and sand units as observed in soil borings and test pits. A similar dark black compacted s i l t

and sand layer corresponding to elevated radiological readings was also observed at

approximately 4-10 feet in SB-22. SB-23. SB-24 and SB-8. Fill material was also present in

borings. A peaty clay unit was also observed at approximately 12 feet and may contribute to

perched groundwater conditions in this area.

The two monitoring wells MW-7 and MW-8 were completed to approximately 16 and

18 feet, respectively and were installed to assess the shallow groundwater quality

downgradient of Area A and G. Well completion logs are presented in Attachment E.

Boring logs and physical soil properties measured from samples collected during the

dr i l l ing of soil borings and monitoring well borings as pan of this ITS were consistent with

the pre\ ous investigation and published sources.

3.4 SOIL CHARACTERISTICS

Soil samples from test pits, soil borings and sediment samples that were collected

during the FFS investigation were analyzed for physical properties (e.g.. grain size, bulk

density, moisture content and Atterberg l i m i t s ) . Nine samples for physical parameters was

submitted for analysis from four soil borings, three test pits, and two sediment locations.

Grain size data suggest that the soil consists of poorly sorted very fine to medium

sands, silts and clay. The average grain size distribution estimated from seven soil samples

collected at the Site consisted of approximately 18% sand. 75% silt , and 6% clay. The two

wetland and sediment soil samples consisted of an average of 43% very fine sands. 54% silts

and 4% clay.

Samples for hydraulic conductivity were not collected since clay beds greater than 2

feet were not encountered in soil borings. Copies of all results from the physical property

testing are presented in Attachment F.
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3.5 HYDROGEOLOGICAL CHARACTERISTICS

3.5.1 Regional Hydrogeology

There are two discrete aquifers in the Glen Cove region and they are designated the

Upper Glacial and the Lloyd aquifers. In addition to these aquifers, local bodies of perched

groundwater occur above the water table. Long Island was declared a sole source aquifer by

USEPAonJune29 . 1978.

Bodies of perched groundwater are found in several pans of the Glen Cove region.

Perched groundwater occurs where the downward migration of water in the vadose zone is

impeded by a layer of relatively low permeability which results in a local zone of saturation

above and unrelated to the main water table. In the Glen Cove region, perched water occurs

close to the land surface in depressions that are underlain by clayey t i l l and clay. Perched

groundwater is prevalent in the area of ground moraine north of the Harbor Hi l l terminal

moraine (which includes the Glen Cove region).

The Upper Glacial aquifer consists of permeable upper Pleistocene deposits that occur

below the water table. The water table occurs from MSL to about 60 feet above MSL in the

Glen Cove region. Recharge is entirely from precipitation occurring mostly during the late

fall and winter when plant growth is dormant. Under natural conditions, shallow

groundwater discharges to streams, springs and Long Island Sound and its harbors by

evapotranspiration and by downward leakage to the underlying aquifer. Previous

investigations have indicated that groundwater movement in the Upper Glacial aquifer is

generally to the south in the vicinity of the Site, with shallow discharge to Glen Cove Creek.

Groundwater movement in the deeper zones of the Upper Glacial aquifer may pass under the

creek. In the Glen Cove region, discontinuous beds of low permeability sediments limit the

amount of water which can be pumped from the Upper Glacial aquifer: hence several supply

wells in the area tap the deeper Lloyd aquifer.

The Magothy aquifer is not present in the Glen Cove region. However, groundwater

likely moves into the Upper Glacial aquifer where it is in contact with the subcrop of the

Mauothv formation to the west and south.
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The clay member of the Rari tan Formation is a conf in ing un i t that overlies the Lloyd

aquifer . The Ron Washington conf in ing un i t occurs above, and is cont iguous with, the clay

member in many places. Together, these strata form an effective conf in ing u n i t separating

the Lloyd aquifer from the Upper Glacial aquifer in the Glen Cove region.

The lower l imi t of the Lloyd aquifer and the Port Washington aquifer is the

Precambrian bedrock surface: the upper l imit is the clay member of the Raritan formation or

the Port Washington confining unit. The Lloyd aquifer is the most confined of the water

bearing units, as demonstrated by minimal interference effects between pumping wells

tapping the different aquifers. Hydraulic heads in the Lloyd aquifer are generally lower than

those in the Upper Glacial aquifer resulting in downward leakage of water through the clay

unit. The Lloyd aquifer is replenished entirely by downward percolation of water from the

overlying aquifers through the more permeable zones of the confining un i t and. directly but

slowly, through the clay itself. The primary recharge area of the Lloyd aquifer is in eastern

Nassau County. Groundwater movement in the Lloyd aquifer is generally westward, away

from the recharge area. Groundwater moves laterally into the Port Washington aquifer from

the Lloyd aquifer where the two units are contiguous. Water discharges by submarine

leakage and through pumping wells.

3.5.2 Site Hydrogeology

The uppermost hydrostratigraphic uni t on the Site is the Upper Glacial aquifer which

is comprised of outwash and lacustrine deposits of Quaternary Age. Immediately beneath

this aquifer lies the Port Washington confining unit, an aerially continuous clay sequence.

The clay member of the Raritan Formation may also be present. These clay units impede

downward groundwater movement, thereby inhibiting contaminant migration from the Upper

Glacial aquifer to the underlying Lloyd aquifer. For this reason, hydrogeologic

investigations of industrial sites in the area have focused almost exclusively on shallow

groundwater in the Upper Glacial aquifer. Consequently, little information is available on

the deeper glacial sediments and Cretaceous strata (Raritan Formation) at the Site.

The depth to groundwater in the monitoring wells ranged from approximately 4 feet

to 16 feet below grade. These depths correspond to elevations approximately 2 to 11 feet
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above mean sea level. This wide range of elevations over this Site (panicularK Area Gt

indicates that groundwater at the Site may he locally perched on .low-permeability peat or

clay units (i.e. MW-6 in Area A or Area G where clay deposits are more readily seen in soil

borings). In addition, old sheet piles encountered near MW-7 in Area G and areas near the

bulkhead, may cause localized mounding effects of grouridwater. In addition, water levels in

some monitoring wells are affected by tidal cycle fluctuations and other wells are marginally

affected (Roux. 1998).

Groundwater elevation data collected from the monitoring wells indicates a hydraulic

gradient ranging from 0.003 feet/foot in Area A and 0.02 in Area G. The direction of

groundwater flow beneath Area A is to the south, toward Glen Cove Creek. The groundwater

flow in Area G is southeast and south-west away from the existing retention ponds toward

the Glen Cove Creek. Localized perched water gradients can be seen near MW-7 in Area G

and MW-6 in Area A and have not been included in the interpretation of generalized

groundwater flow patterns.

A comparison of groundwater elevations collected on May 18 and June 9. 1998

indicates similar groundwater flow patterns (Refer to Table 2-4). Groundwater elevations and

flow direction have been presented in Figure 3-1 for May 18. 1998.
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4.0 NATURE AND EXTENT OF CONTAMINATION

4.1 INTRODUCTION

4.1.1 General

The following discussion on the nature and extent of contamination at the Site is

based on validated data obtained from the sampling events described in Section 2.0. For the

purpose of understanding the general horizontal and vertical extent of contamination,

laboratory analytical data from all sampling locations are presented together. These samples

include subsurface soil from soil borings and test pits, surface water, sediment, and

groundwater. These samples were analyzed for a full range of TCL organics, TAL

inorganics (including cyanide) and radionuclides (234U, 238U, "8Th, 230Th, 232Th. "6Ra and
::8Ra). Selected soil samples were also analyzed for TCLP Parameters and physical

properties (grain size, moisture content, bulk density and Atterberg limits). The complete

analytical results are summarized for each of the major analytical groups (e.g., volatiles,

semi-volatiles, pesticide/PCBs, inorganics, radionuclides) in Attachment I.

Laboratory analytical methodologies and data validation procedures were selected to

meet the data quality objectives identified in the Draft Final Work Plan and the variance to

the Li Tungsten Quality Assurance Project Plan (QAPjP) (Malcolm Pimie, 1996b). The

laboratory statement of work and analytical methodologies were developed to be consistent

with the latest CLP methodology (ILM04.0 and OLM03.2 for TAL/JCL analyses) or

USEPA approved analytical methods for non-RAS chemical and radiological parameters and

to meet data quality objectives. A list of analytical parameters and methodologies are

presented in Table 4-1.

All data were validated by USEPA Region II certified data validators according to

USEPA validation guidelines. Validation procedures for the radiological data were contained

in the FSP which was submitted to and approved by the USEPA.

4.1.2 Comparison to ARARs and TBCs

The various media (soil, groundwater, surface water and sediment) were compared to

ARARs and TBCs for volatiles, semi-volatiles, pesticide/PCBs, inorganics and radionuclides.
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TABLE 4-1
ANALYTICAL PARAMETERS AND METHODOLOGIES

CAPTAIN'S COVE ADJUNCT

MATRIX

Aqueous

Non-Aqueous

ANALYSIS

TCL Volaules
TCL Semi-Volatiles
TCL Pesticidc/PCBs
TAL Metals
Cyanide
Total Dissolved Solids
Radionuclides

TCL Volaules
TCL Semi-Volatiles
TCL Pesticide/PCBs
TAL Metals
Cyanide
Total Organic Carbon (TOC)

PH
Ignitability

Corrosivity

Reactivity
Hydraulic Conductivity
Atterberg Limits
Moisture Content
Bulk Density:

Maximum index
Minimum Index

Grain Size

Radionuclides
TCLP

PROCEDURE
-...->:- • • -. •

CLP (I)
CLP (I)
CLP (I)
CLP (2)
CLP (2)
USEPA 160.2 (3)
HASL-300 (4)

CLP(l)
CLP( l )
CLP (I)
CLP (2)
CLP (2)
USEPA 11 (5)

USEPA 9045A (6)

USEPA 1010(6)

USEPA 9045A (6)

USEPA 90 10/9030 (6)
ASTM D 5084-90 (7)
ASTMD4318-X4(7)
ASTM D 22 16-80 (7)

ASTM D 4253-91 (7)
ASTM D 4254-91 (7)
ASTM D 422-63 (7)

HASL-300 (8)
USEPA 1311 (6)

11) I 'SEPA Contract Laboratory Statement of Work I'or Organic Analysis. Multi-Media. Multi-Concentration. OLM03.2.

( 2 ) 1 'SEPA Contract Laboratory Statement ol Work I'or Inorganic Analysts. Multi-Media. Multi-Concentration. 1LM04.0.

(3) All conventional extraction and analytical methods are taken 1'rom "Methods tor Chemical Analysis of Water and Wastes".

March 19X3 rev.. I ISF.PA 600.4-79-020

(4) Kadionuclides will he analyzed according to the methods described in the Environmental Measurements Laboratory (EML) 1'roccdures Manual

U. S. Department of Energy, 27th Edition, Volume I. February 1992 or EPA 600 4-80-032. Prescribed Procedures lor Measurement of

Radioactivity in Drinking Water. August 1990.

15) "Determination of Total Organic Carbon in Sediment". July 27, 19XX. by L Kuhn of the USEPA.

16) .Ml conventional extraction and analytical methods are taken from Test Methods for Evaluating Solid Waste". SW-X46.

(7) Method taken tram the American Society tor Testing and Materials. Standards Section for Construction. Volume 4.OX, 1992.

i X) Kadionuclides will be analyzed according to the methods described in the Environmental Measurements Laboratory (HMD Procedures Manual

I S. Department ol Energy, 27th Edition. Volume I. February 1992 or equivalent.
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The ARARs and TBCs included USEPA Generic Soil Screening Levels (SSLs) and

Maximum Contaminant Levels (MCLs). NYSDEC standards and site-specific background

concentrations.

The New York State standards for soils were derived based upon the NYSDEC

Technical Administrative Guidance Memorandum (TAGM) HWR-94-4046 Determination of

Soil Cleanup Objectives and Cleanup Levels (NYSDEC, 1994) and TAGM 4003 Cleanup

Guideline for Soils Contaminated with Radioactive Materials. TAGMs 4046 and 4003 are

guidance documents, therefore, TAGM values are treated as TBCs.

The New York State standards for groundwater are based on the New York Codes.

Rules and Regulations (NYCRR) Title 6. Chapter X, Parts 700-705. The USEPA MCLs are

based on the Federal Safe Drinking Water Act (40 CFR Pan 141). Surface water

contaminant concentrations were compared and screened against NYSDEC Surface Water

Standards provided in Title 6. Chapter X. Parts 700-705. Sediment contaminant

concentrations were compared and screened against TAGM guidance values.

4.1.3 Determination of Background

Background concentrations for inorganics were derived from seven samples collected

at tour sample locations at the Li Tungsten Supertund Site (MP-1 ID/11DB on Parcel C' and

MP-5/5B. SB-13/13B and TP-6 on the northern portion of Parcel B). These samples were

chosen because the sample locations were in areas that are removed from known sources of

contamination and believed to be relatively undisturbed.

Background concentration of radionuclides were determined from the same four Li

Tungsten sample locations, six area-wide sampling locations and two site-specific samples

(SB-7 and SB-9). The average background concentrations were compared to the site-specific

radiological data. Groundwater background concentrations were derived from the average

concentration in three wells at the Li Tungsten site (MP-5, MP-MD and Komica-1) and one

upgradient monitoring well (CDM-3) located north of the two retention ponds.

400708
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4.2 SUBSURFACE SOILS

4.2.1 Volatile Organic Compounds (VOCs)

VOCs were detected in relatively few soil samples from Area A and G. VOCs were

primarily detected on the northeast edge of Area A (TP-2. SB-12 and SB-21) in soil from 0 to

6 feet.

Acetone was detected in four soil samples. The TAGM guidance value for acetone

(20 ug/Kg) was exceeded in two Area A samples (140 E ug/Kg in TP-2 and 390 ug/Kg in

SB-12). 2-Butanone was detected in six soil samples and exceeded its TAGM guidance

value of 30 ug/Kg in two soil samples (50 ug/Kg in TP-2 and 89 E ug/Kg in SB-12). Carbon

disulfide was detected in two soil samples, but did not exceed its TAGM guidance value.

Total xylenes were detected in one soil sample (18 ug;K.g in TP-6). Chlorobenzene was

detected in two soil samples (42E ug/Kg in SB-21 and 42.000 ug/Kg in SB-21). The TAGM

guidance value for chlorobenezene is 170 ug/Kg. Tetrachloroejthene was detected in one

sample from the monitoring well boring MW-8 at 4 J ug/Kg but did not exceed its TAGM

guidance value of 140 ug/Kg.

4.2.2 Semi-Volatile Organic Compounds (SVOCs)

Soil background samples collected from the Li Tungsten site (MP-1 ID. MP-5B. SB-

13 and TP-6) indicated no detectable levels of any semi-volatile organic compounds ,

(SVOCs).

Seven SVOCs were detected in subsurface soils at concentrations that exceeded the **
o

TAGM or USEPA SSL guidance values. The seven SVOC compounds were °
o

benzo(b)fluoranthene, benzo(a)pyrene, benzo(a)anthracene, chrysene, 2-4 dimethylphenol, ^°

naphthalene and carbozole. SVOC contaminants which exceeded the TAGM or USEPA SSL

guidance values were detected in five soil borings/test pits in Area A (TP-4. SB-12, SB-17,

SB-20 and SB-27), three soil boring samples in Area G (SB-8. SB-22 and SB-23), two

monitoring well borings (MW-8 and MW-7 in Areas A and G, respectively), and one site-

wide boring (SB-7).

Benzo(b)fluoranthene was detected in 13 samples and exceeded the USEPA SSL

guidance value (200 ug/Kg) in eight samples and the TAGM guidance value (1,100 ug/Kg) in
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one sample (SB-4. 1.200 ug/Kg). The two highest concentrations (1.200 and 1.100 ug/Kg)

were in SB-4 (Area G) from two to six feet. The concentration of benzo(b)fluoramhene

exceeding the USEPA SSL or the TAGM guidance value was detected at six locations in

Area A (TP-4. SB-12. SB-17. SB-20. SB-27 and MW-8) and four locations in Area G (SB-8.

SB-22. SB-23 and MW-7).

Benzo(a)pyrene was detected in 11 samples and exceeded the USEPA SSL guidance

value (400 ug/Kg) in three samples and the TAGM guidance value (61 ug/Kg) in all but one

sample (SB-27). Benzo(a)pyrene was detected in the same soil samples as

benzo(b)fluoranthene except at SB-20 and TP-4.

Benzo(a)anthracene was detected in 12 samples and exceeded the USEPA SSL

guidance value (80 ug/Kg) in 10 samples and the TAGM guidance value (224 ug/Kg) in six

samples. Benzo(a)anthracene was detected in the same soil samples as benzo(a)pyrene.

Chrysene was detected in 11 samples and exceeded the TAGM guidance value (400

ug/Kg) in SB-4 (750 and 990 ug/Kg). MW-8 (590 ug/Kg). SB-18 (1.900 ug/kg) and SB-22

(3.100 ug/Kg). None of the samples exceeded the USEPA SSL guidance value of 8.000

ug/Kg.

2-4 Dimethylphenol was detected at one location (SB-04. 120 J ug/Kg). The

concentration exceeded the TAGM guidance value (100 ug/Kg) but was less than the I !SEPA

SSL of 400 ug/Kg.

Naphthalene was detected in three samples (two samples from SB-4 and one sample

from SB-22) and exceeded the USEPA SSL (4.000 ug/Kg) in one sample (SB-4. 6.100

ug/Kg).

Carbazole was detected in four samples (two at SB-4. SB-22 and MW-8). Sample

concentrations ranged from 88 J to 2,700 ug/Kg and exceeded the USEPA SSL (30 ug/Kg) in

all samples.

Other SVOCs were detected in the subsurface soils, but at concentrations that were

less than their respective regulatory screening levels including: 2-Methylnaphthalene - four

samples less than the TAGM guidance value (36.400 ug/Kg); acenaphthene - four samples

less than the USEPA SSL guidance value (29.000 ug/Kg); acenaphthylene - one sample less

than the TAGM guidance value (41.000 ug/Kg); dibenzofuran - four samples less than the

TAGM guidance value (6.200 ug/Kg); pyrene - 16 samples less than the TAGM guidance
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value (50.000 ug/Kg); di-n-hutyiphthalate - three samples less than the TAGM guidance

value (8.100 ug/Kg); fluoramhene - 14 samples less than the TAGM guidance value (50.000

ug/Kg); N-nitrosodiphenylamine - one sample less than the USEPA SSL (28.000 ug/Kg);

phenanthrene - 12 samples less than the TAGM guidance (50.000 ug/Kg); anthracene - four

samples less than the TAGM guidance value (50.000 ug/Kg); indeno(1.2.3-cd)pyrene - seven

samples less than the USEPA SSL (700 ug/Kg); and benzo(g,h.i)perylene - eight samples less

than the TAGM guidance value (50.000 ug/Kg).

4.2.3 Pesticide/PCBs

Soil background samples collected from Li Tungsten (MP-11D. MP-5B. SB-13 and

TP-6) indicated no detectable concentration of any pesticide or PCB compound. The

pesticide/PCBs detected in the subsurface which exceeded the TAGM guidance or the

USEPA SSL values included total PCBs (the summation of Aroclor-1016. 1221. 1232. 1242.

1248. 1254. and 1260), heptachlor epoxide and dieldrin.

Pesticides

Heptachlor epoxide was detected in five samples (three samples near the eastern end

(if Area A and two samples in Area G (SB-22 and MW-7). Two of the live samples from

Area A slightly exceeded the TAGM guidance value (20 ug/Kg); TP-2. 34E ug/Kg and SB-2,

28 EN ug/Kg, but SB-21 was less than the USEPA SSL (30 ug/Kg).

Dieldrin was detected in two samples from the eastern end of Area A (SB-20. 4.9 EN

ug/Kg and SB-21, 13 EN ug/Kg and one sample from Area G (SB-23, 12EN ug/Kg). All

three samples were less than the TAGM guidance value (44 ug/Kg). but above the USEPA

SSL (.2 ug/Kg).

Other pesticides detected at concentrations which were less than their respective

TAGM guidance and USEPA SSL value included: 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, alpha-

chlordane. gamma-chlordan. endrin aldehyde, endrin ketone. endosulfan I. delta-GHC. beta-

BHC, and heptachlor.
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Total PCBs exceeded the TAGM guidance value (1.000 ug/Kg) in two samples (TP-

6. 12.000 ug/Kg and SB-21. 5.500 ug/Kg). TP-6 is located near the bulkhead in Area G and

SB-21 is located on the east edge of Area A near the unpaved road. The entire concentration

from both samples consisted of one congener: Aroclor-1248.

4.2.4 Inorganics

The concentration of inorganics in the subsurface soils were compared to average

site-specific background from the Li Tungsten Site and/or regulatory levels (e.g.. USEPA

SSLs or TAGM guidance values). Site-specific background concentrations for inorganics

were obtained by averaging the concentration in the following samples at the Li Tungsten

Site (MP-11D, MP-11DB. MP-5, MP-5B. SB-13, SB-13B and TP-6). The average site-

specific background concentration for each TAL metal is presented in Table 4-2.

Some inorganics in the soils may represent accessory metals in tungsten ore. The

accessory metals include: antimony, arsenic, barium, copper, cobalt, chromium, lead,

manganese, mercury, nickel, thorium, uranium, vanadium and zinc. In addition, laboratory

analysis of three ore residue samples from the Dickson Warehouse confirm that high

concentration of accessory metals are present in the ore residues.

Aluminum slightly exceeded the average site-specific background concentration of

9.676 mg/Kg in three samples (TP-2, 13.300 mg/Kg; TP-3. 10,300 mg/Kg, and TP-4. 13.700

mg/Kg.

Antimony is one accessory metal commonly found in tungsten ore. Antimony was

detected in only one of the seven site-specific background samples at a concentration of 1.6

mg/Kg (TP-6); the USEPA SSL for antimony is 0.3 mg/Kg. The measured concentration of

antimony exceeded the site-specific background concentration (0.3 mg/Kg) and the USEPA

SSL (0.3 mg/Kg) in 21 samples. High concentrations of antimony were detected in Area A

borings and test pits (TP-1, 1.030 mg/Kg; TP-3. 234 mg/Kg; SB-16. 208 mg/Kg, SB-17. 731

mg/Kg) and Area G (TP-6, 55.5E mg/Kg; and SB-24, 201 mg/Kg) corresponding to areas

and depths which exhibited elevated radiological contamination. Comparably, antimony was

detected in low concentrations in site-specific site-wide borings (SB-7, 2.3 J mg/Kg).
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Table 4-2.
DETERMINATION OF SITE SPECIFIC BACKGROUNG CONCENTRATION OF INORGANICS

LI TUNGSTEN SITE
GLEN COVE, NY

O
o

CONSTITUENT

Aluminium
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SB-13 SB-13B MP-5 MP-5B MP-11D MP-11DB TP-6
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

i • :
i .

11,500
ND

R
58

: 0.71 j
ND

555 J
20.8
8.4 J

10.1 E
15,500

16.1
2,200

626
0.06 J
11.1 E
1.260

ND
ND

49.9 J
ND

27.7
42.7 E

6,890
ND

24 E
874

1.1
ND

2,120
23

7.6 J
9.6 E

12,100
5.1 E
2,370

2220 E
ND

21 E
2,100
1.9E

ND
62.2 J

1.1 J
159

62.5 E

j

1 5,400 :
ND

14.9
628
ND'
NDi

1,180
21.9
15.9

26.9 E
36,700 ':

103
2,250
541 E

0.11
18.2

1,270
2.7

06 J
84.5 J

ND
46.3
81.2

3,760
ND
6.5

328 J
ND
ND:

681 J
7.7

26 J
7.5 E

25,400
3.9

1,230 J
407 E

ND
8.4 J

1,140 J
ND
ND

73.5 J
ND

15.3
15.9

3,930!

ND
4.4

11 5 J
ND
ND

91.1 J
6 5 E
2 2 J
4.1 J

7,040
153E
790 J
125E

ND
4.1 J

422 J
R

ND
ND
ND

4 7 J
139E

i

Site-Specific Average
(mg/Kg)

5.550J 20.700J 9,676
ND 1.6J
4.5 5.1 E

18.2J 72.6
0.75 JJ 0.84 J

ND: ND
66.1 J' 884 J

14 34.4
1.6J 11.6
38.6 15.1 E

1 2,700 1 32.000
11.1 E' 9.8
1,510 4,510
55 E 673 E

ND ND
6.5 J 19.8

91 9 J 2,790
R 1.4 E

0.34 J ND
ND 9.1 .3 J
ND ND

20.6 045
34 E 57 E

0.3
6.3
49
0.5
ND
796
18.3
7.1
15.9

20,206
23

2,122
664
0.03
12.7

1,414
09
0.1
51.6
0.2
18.7
44
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Arsenic is another accessory metal commonly found in tungsten ore. The

concentration of arsenic in the Li Tungsten site-specific background samples averaged 6.3

mg/Kg; the TAGM guidance value is 7.5 mg/Kg. In general, soil samples outside Areas A

and G were significantly lower in concentration than soil samples collected within Areas A

and G. For example, concentrations detected in borings SB-7 and SB-8 were 10.8 mg/Kg

and 6.6 mg/Kg, respectively. Overall, arsenic was detected in 28 soil samples. The

concentration of arsenic exceeded the site-specific background concentration in 24 samples

and exceeded the TAGM guidance value in 23 samples. The highest concentration of arsenic

was detected in Area A (TP-1, 2,760 mg/Kg).

Barium, another accessory metal in tungsten ore, was detected in 25 soil samples at

concentrations ranging from 6.5 mg/Kg to 855 mg/Kg. The concentration of barium

exceeded the average site-specific background concentration of 49 mg/Kg in 25 samples,

exceeded the USEPA SSL (82 mg/Kg) in 21 samples and exceeded the TAGM guidance

value (300 mg/Kg) in eight samples.

Beryllium was detected in 24 samples at concentrations ranging from 0.08 mg/Kg to

5.4 mg/Kg. The concentration of beryllium exceeded the average site-specific background

concentration of 0.5 mg/Kg in 11 samples and exceeded the TAGM guidance value (3

mg/Ku) in two test pit samples from Areas A and G (TP-4. 4.3 mg/Kg and TP-6. 5.4 mg/Kg).

The highest concentration of beryllium was detected in a soil sample from 5 to 6 feet in TP-6

in Area G, near the existing bulkhead.

Cadmium was detected in 19 samples above the TAGM guidance value of 1 mg/Kg.

Cadmium was not detected in any of the Li Tungsten site-specific background samples and

was at low concentrations in site-wide borings (SB-7. 1.1J mg/Kg and SB-9. 0.13 J mg/Kg).

The highest concentrations were detected in Area A soil samples (i.e, TP-1, 174 mg/Kg; TP-

3. 139 mg/Kg,

Calcium was detected in all soil samples and exceeded the site-specific background

concentration of 796 mg/Kg in all samples (the TAGM guidance value for calcium is

equivalent to the site background).

Chromium is a common accessory metal in tungsten ore and was detected in all

samples. The concentration of chromium ranged from 5.7E mg/Kg (SB-16) to 244 mg/Kg

(SB-24). The concentration of chromium exceeded the average site-specific background
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concentration of 18.3 mg/Kg in 14 samples: the TAGM guidance value (10 mg/Kg) was

exceeded in 22 samples. The distribution of chromium shows a similar pattern to other

accessory metals. The highest concentrations were found in Area A and Area G soils

corresponding to elevated levels of radiological activity.

Cobalt, another common accessory metal in tungsten ore. was detected in all samples

at concentrations ranging from 2.1J (SB-16 and SB-9) to 379 E mg/Kg (TP-4). The

measured concentration of cobalt exceeded the average site-specific background

concentration of 7 mg/Kg in 19 samples and exceeded the TAGM value (30 mg/Kg) in 10

samples. The highest concentrations of cobalt were detected in the test pits in Area A (TP-1,

331 mg/Kg; TP-2, 100 mg/Kg, TP-3, 228 mg/Kg, and TP-4. 379E mg/Kg). Other high

concentrations were detected in soil borings from Area G (SB-23-4-6, 103 mg/Kg; SB-24,

172 mg/kg; and SB-26. 93.5 mg/kg).

Copper, a common accessory metal in tungsten ore. was detected in all samples and

ranged in concentration from 11.5 E mg/Kg (SB-9) to 11,300 mg/Kg (TP-1) in Area A. The

concentration of copper exceeded the average site-specific background concentration of 15.9

mg/Kg in 26 samples and exceeded the TAGM value (25 mg/Kg) in 22 samples.

Iron, which is not an accessory metal in tungsten ore. was detected in all samples.

Iron concentration ranged irom 4.230 mg/Kg (SB-9) to 200.000 mg/Kg (TP-1). The

concentration of iron exceeded the average site-specific background concentration of 20,206

mg/Kg in 13 samples; all samples exceeded the TAGM value (2,000 mg/Kg).

Lead, another common accessory metal in tungsten ore, was detected at levels which

exceeded the site-specific background concentration of 23 mg/Kg in 25 samples. The highest

concentration of lead detected in TP-1 (29.500 mg/Kg). The TAGM guidance value for lead

is equivalent to site background. Urban background levels for lead typically range from 200-

500 mg/Kg.

Magnesium was detected in all samples and exceeded the average site-specific

background concentration of 2,172 mg/Kg in 10 samples. The highest magnesium

concentration was detected in TP-4 (39,100 mg/Kg), located in Area A.

Manganese, another common accessory metal in tungsten ore, was detected in all

samples at concentrations ranging from 70.2 mg/Kg in the site-wide soil boring (SB-9) to

215,000 mg/Kg. The concentration of manganese exceeded the site-specific background
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concentration (664 mg/Kg) in 12 samples. The TAGM guidance value for manganese is

equivalent to site background. Significantly higher concentrations of manganese was

detected in Area G soil borings (SB-23. 63.700 mg/Kg: SB-24. 215.000 mg/kg; and SB-26.

51,700 mg/Kg as compared to Area A soil borings.

Mercury was detected in 26 samples and ranged in concentration from non-detect to

4.1 mg/Kg (TP-6). Mercury exceeded the average site-specific background concentration of

0.03 mg/Kg in 25 samples. In addition, the concentration of mercury exceeded the TAGM

value (0.1 mg/Kg) in 18 samples.

Nickel was detected in all samples and ranged in concentration from 2.2 J (SB-16) to

145 mg/Kg (TP-1). Nickel exceeded the average site-specific background concentration of

12.7 mg/Kg in 22 samples. The TAGM value (13 mg/Kg) is virtually the same as the site-

specific background level.

Potassium was detected in all samples and exceeded the average site-specific

background concentration of 1.414 mg/Kg in only two samples: SB-17 (1.430 mg/kg) and

TP-2 (2,500 mg/Kg).

Selenium was detected in 22 samples and exceeded the average site-specific

background concentration and the TAGM value (2 mg/Kg) in 14 samples. The highest

concentrations of selenium corresponded to Area A test pits and soil borings SB-23. SB-24

and SB-26 in Area G.

Silver was detected in 26 samples and exceeded the site-specific background

concentration of 0.1 mg/Kg in all samples. The TAGM value is equivalent to site

background. The highest concentration of silver was detected in TP-1 at 245 mg/Kg.

Sodium exceeded the average site-specific background concentration of 51.6 mg/Kg

in 25 samples. The highest detected sodium concentration was in TP-1 (9,990 mg/Kg).

Thallium was detected in only 2 samples (SB-21, 2.6 J mg/kg and SB-4. 3.9 mg/Kg) and

exceeded or equaled the average site-specific background concentration of 0.2 mg/Kg in each

sample. Vanadium was detected in 27 samples. Vanadium exceeded the average site-

specific background concentration of 18.7 mg/Kg in 17 samples. Zinc, detected in all soil

samples, exceeded the average site-specific background concentration of 44 mg/Kg in 24

samples. Cyanide was detected in one sample from Area A (TP-1. 0.79 mg/Kg).
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4.2.5 Radionuciides

The concentration of radionuclides in test pit. soil boring and sediment samples were

c mpared to combined average site-specific background radionuclide concentrations which

included samples from Li Tungsten and Captain's Cove (SB-7 and SB-9). The average site-

specific background concentration for all radionuclides was approximately 1 pCi/g. As

established in OSWER Directive No. 9200.4-25, a clean-up goal of 5 pCi/g plus background

for the sum of Ra and Ra as well as the sum of Th and Th is relevant and appropriate for soil

at the Site. The analytical results revealed that Areas A and G contained residues which

originated at the Li Tungsten site. Areas A and G are located on the northwest and northeast

portions of the Site, respectively. Their approximate surface areas are shown on Figure 4-1.

A summary of the analytical results are presented in Attachment G.

Area A

Elevated concentrations (greater than 5 pCi/g) of thorium and uranium series

radionuclides were found in all five test pits (TP-1. TP-2, TP-3, TP-4 and TP-7) and seven of

the 15 soil/monitoring well borings (SB-5, SH-12. SB-20, SB-21, SB-25. SB-27 and MW-8).

The remaining soil borings reflected radionuclide concentrations that ranged from

background to less than 2.5 times background.

Maximum concentration of radionculides in test pit samples were found from 2 to 6

feet below grade level (bgl) in TP-3. Uranium series concentrations ranged from 191 to 494

pCi/g; thorium series concentrations ranged from 56 to 113 pCi/g. Other test pits had

elevated radionuclide concentrations from 2 to 6 feet, with concentrations which ranged from

background to 25 pCi/g.

Elevated concentrations of radionuclides were also found in soil boring samples.

Maximum concentrations of 211 to 273 pCi/g uranium series and 70 to 126 pCi/g thorium

series were measured at a depth of 6 to 7 feet bgl in SB-13. Several soil borings exhibited

contamination at similar depths throughout Area A..

AreaG

Concentrations of thorium and uranium series radionuclides greater than 5 pCi/g were

found in both test pits (TP-5 and TP-6) and five of the eight soil/monitoring well borings
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(SB-8. SB-22. SB-23. SB-24 and SB-26). The remaining three soil borings reflected

radionuclide concentrations that ranged from background to less than 2.5 times background.

In samples collected from the test pits, the highest concentration of "bRa and :-*Ra

was found from 4 to 6 feet bgl in TP-6 and ranged from 13 to 28 pCi/g and 4 to 6 pCi/g,

respectively. Slightly elevated concentrations of other uranium and thorium series

radionuclides were also found at similar depths in TP-5. In the soil borings, the highest

concentration of ~6Ra and "*Ra was found from 6 to 8 feet bgl in SB-8 and measured 169

pCi/g and 49 pCi/g, respectively. Elevated concentrations of other uranium and thorium

series radionuclides were also found at similar depths in other soil borings. The

concentration of 2J4U (1.041 pCi/g) measured in SB-23 was substantially elevated.

4.3 GROUNDWATER

One round (May-June 1998) of groundwater samples were collected from each of the

11 monitoring wells (9 existing and 2 new). The results of the groundwater sampling are

presented in Attachment G. In the discussion below, the analytical results are compared to

the USEPA Maximum Contaminant Levels (MCLs) and the NYSDEC groundwater

standards (NYSDEC standard), whichever is the more stringent. In cases where there is no

NYSDEC standard for a specific volatile organic compound, a Principal Organic

Contaminant (POC) standard of 5 ug/L is applied (New York State Codes. Rules and

Regulations Title 6. Chapter X Parts 700-705).

4.3.1 Volatile Organic Compounds

VOCs (petroleum compounds and chlorinated volatile hydrocarbons) were primarily

detected in samples from CDM-2 and MW-3 located geographically outside Areas A and G.

CDM-2 is hydraulically upgradient of Area G; MW-3 is hydraulically downgradient of the

existing retention ponds in the middle section of the site. Chlorobenzene and 1-2-

dichloroethane were the only other VOCs to be detected in other samples outside of Areas A

andG.
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Petroleum Compounds

Benzene was detected in two samples and exceeded the NYSDEC standard (0.7 ug/L)

in two samples (MW-3. 8.4 J ug/L and CDM-2, 13J ug/L). Toluene was detected in MW-3

only (88 ng/L), but did not exceed the MCL for toluene (1.000 ug/L). Xylenes (total) were

also detected in MW-3 (2.5J ug/L) but was less than the MCL for xylenes (10.000 ug/L) and

the NYSDEC POC of 5 ug/L.

Chlorinated Volatile Hydrocarbons

Chlorinated volatile hydrocarbons and their associated degradation products

(chlorobenzene, vinyl chloride, 1,2-dichloroethene, and 1,2-dichloroethane) were detected in

samples from 7 of the 11 monitoring wells (MW-1, MW-2, MW-3. MW5. CDM-2. CDM-3

and CDM-4). Chlorobenzene was detected in five of the 11 monitoring wells at

concentrations ranging from 2.6 ug/L (MW-1) to 500 ug/L (CDM-3) and exceeded the

NYSDEC POC of 5 ug/L in two samples (MW-5. 6.2J ug/L and CDM-3. 500 ug/L). Vinyl

chloride was detected in two samples at concentrations of 2.6 ug/L (MW-3) and 190 |ag/L

(CDM-2). The MCL and NYSDEC standard for vinyl chloride of 2 ug/L was exceeded in

both samples. 1,2-dichloroethene was detected in the same wells (MW-3. 2.2 J ug/L and

CDM-2. 218 ug/L) and exceeded the MCL for 1,2-DCE (70 ug/L) in one sample. 1,2-

dichloroethane was also detected in CDM-4 (4.2 ug/L) below the MCL for 1,2-

dichloroethane (5 ug/L).

Methylene chloride and chloroform was detected in one sample at concentration of

26J ug/L and 610 ug/L, respectively. Although the concentrations exceeded the NYSDEC

POC standards of 5 u.g/L and 7 ug/L, methylene chloride and chloroform may be a common

laboratory contaminant and may not represent a site-specific contaminant at these low

concentrations.

4.3.2 Semi-Volatile Organic Compounds

Several semi-volatile organic compounds (SVOCs) were detected in from three

monitoring wells (MW-3, CDM-1 and CDM-2). CDM-1 and CDM-2 are hydraulically

upgradient of Area G and MW-3 is located in the middle of the Site. The primary SVOCs

detected included phenols, polynuclear aromatic hydrocarbons (PAHs) and phthalates. Many
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of the SVOCs do not have MCLs or NYSDEC standards. Of the SVOCs detected, only 1.4-

dichlorobenzene (75 ug/L) and 1.2-dichlorobenzene (60 ug/L) have MCLs: phenol (1 ug/L).

and bis (2-ethylhexylphthalate (50 ng/L) have NYSDEC standards. Phenol was detected in

one sample at concentration of 2.1 J ng/L (CDM-1), slightly above the MCL. 2-Choroopenol

was detected in CDM-1 and CDM-2 (2.1 J and 1.5 J ug/L). 1.2.-dichlorobenzene. 1.3-

dichlorbenzene, and 1,4-dichlorobenzene were detected once (19 ug/L, 10 (ag/L, and 37

ug/L, respectively) in CDM-2 near the east upgradient edge of the existing eastern retention

pond. These compounds were present at concentrations less than their MCLs for 1,2-

dichlorobenzene and 1,4-dichlorobenzene. In addition, 1.2,4-trichlorobenzene was detected

in two samples from CDM-1 and CDM-2 (2.5 J ug/L and 31 ug/L). Concentrations of 4-

methylphenol, naphthalene, 2-methylnaphthalene, acenaphthene, and diethylphthalate were

detected only once in MW-3 at concentrations of 2.2 J ug/L, 5.5 J ug/L. 1.7 J ug/L, 1.3 J

Hg/L. and 1.2 J ug/L. respectively. Only naphthalene slightly exceeded 5 ug/L. Bis (2-

chloroethyl)ether was detected in CDM-1 (3.7 J ug/L). Bis(2-ethylhexyl)phthalate was also

detected once in CDM-2 at a concentration of 2.8 J ug/L, which is less than the NYSDEC

standard (50 ug/L).

4.3.3 Pesticides/PCBs

One pesticide, endosulfan sulfate. was detected in one sample (CDM-4) at a

concentration of 0.17 (ig/L. There is no available MCL or NYSDEC standard for endosulfan

sulfate. Polychlorinated biphenyls (PCBs) were not detected in any of the samples.

4.3.4 Inorganics

All groundwater samples were filtered in the field. Both the filtered and unfiltered

samples were analyzed for inorganics. However, many of the samples retained high turbidity

levels. Both the filtered and unfiltered results are presented in the summary tables in

Attachment G. Filtered samples were taken from the following 11 wells: MW-1. MW-2,

MW-3, MW-5, MW-6, MW-7, MW-8, CDM-1, CDM-2. CDM-3, and CDM-4. ^
o

In general, differences between the dissolved and undissolved fractions for many o<i
inorganics were observed. Some samples showed a significant differences between the |_a

dissolved and undissolved fractions while other samples exhibited a minor differences. In
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addition, high iron and manganese concentrations were also observed in select samples.

Higher percentage differences between the undissolved and dissolved phases may indicate

the potential for transport of some inorganics as colloid panicles onto iron and manganese

particles. Conversely, smaller pecentage differences between the undissolved and dissolved

phases may be indicative of true aquifer conditions.

Since filtered groundwater may be more representative of the dissolved phase, results

of filtered samples are compared to maximum contaminant levels listed by two government

agencies, NYSDEC 10 NYC RR: Public Water Systems and the USEPA Drinking Water

Regulations and Health Advisories (October 1996). Differences between the undissolved and

dissolved phases are also stated for some inorganic constitutents.

Overall, many of the inorganics were detected frequently, although only a few

exceeded agency listed contamination levels. A Site-wide distribution pattern repeated itself

for certain inorganics (i.e.. iron and manganese). These inorganics were detected in all

filtered samples. Five additional inorganics were detected in concentrations above agency

standards in some wells: arsenic, antimony, aluminum, selenium, thallium.

Arsenic was detected in seven of the ten wells at concentrations ranging from 2.3 J

ug/'L (MW-2) to 10200 ug/L (MW-8). Five of these wells exceeded the NYSDEC and EPA

MCL standard of 50 ug/L. Arsenic was detected downgradient of Area G at well MW-7 (195

ug/L). In addition, all five wells surrounding Area A contained arsenic, but only four of the

wells had concentrations exceeding the NYSDEC/EPA standard (MW-1. 648 ug/L; MW-5,

106 ug/L; MW-6, 115 ̂ g/L; and MW-8, 10,200 ^/L). The highest concentration of arsenic

(10.200 ug/L) was at well MW-8, directly downgradient of Area A. The undissolved

concentration was also high in MW-8 (11,400 ug/L).

Antimony was detected in three of the ten wells at concentrations ranging from 14.0 J

ug/L (MW-7) to 41.4 J ug/L (MW-8). The NYSDEC and the USEPA MCL standards (6

ug/L) were exceeded all three samples. Similar to arsenic, the highest concentration of

antimony was from well MW-8, directly downgradient of Area A. while wells farther

downgradient of Area A contained no antimony. The concentrations of antimony in the

undissolved phase were similar to the dissolved phase in MW-8 (40.5 Jug/L vs. 41 AJu.g/L ).

Aluminum was detected in four of the ten wells at concentrations ranging from 25.6 J

ug/L (MW-5) to 254 E ug/L (MW-8). Only one well (MW-8 at 254 E ug/L) exceeded the
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EPA MCL secondary standard for aluminum (50 to 200 ug/L). The secondary EPA

standards are simply recommendations to the states to establish limits, and they are not

enforceable. NYSDEC has no limits listed for aluminum in their MCL table.

Selenium was detected in four of the ten wells at concentrations ranging from 13.6 E

ug/L (MW-1) to 120 E ug/L (MW-6). Three of these wells exceeded the NYSDEC and EPA

MCL limit of 50 ug/L. MW-6 had the highest concentration in the dissolved and

undissolved phases (120E ug/L vs. 142 ug/L, respectively) and is located within Area A.

MW-8 had the next highest concentration in the dissolved and undissolved phases (105 E

ug/L vs. 93.3Eug/L, respectively) and is downgradient of Area A. MW-1, farther

downgradient from MW-8, showed a concentration of selenium below the NYSDEC and

EPA standard. MW-7 had a concentration of 69.4 E ug/L and is located directly

downgradient of Area G.

Thallium was detected in two of the ten wells, both of which had concentrations

greater than the NYSDEC and the USEPA MCL of 3 ug/L: MW-1 (7.9 J ug/L) and MW-2

(9.2 J ug/L). The concentrations in the undissolved phases were also similar. These wells

are located in the southwestern portion of the Site, directly south of Area A. Thallium was

not detected in any wells within or adjacent to Areas A or G.

As stated above, both iron and manganese were detected throughout the Site,

however, the range of concentrations exceeded NYSDEC standards in some samples and

were less than NYSDEC standards in other samples. Iron was detected at all ten wells at

concentrations ranging from 37.6 J ug/L (MW-CDM-2) to 25,000 ug/L (MW-1). Eight of

the ten wells had concentrations greater than the NYSDEC and the USEPA MCL standard of

300 ug/L: MW-1 (25.000 ug/L), MW-2 (1,040 ug/L). MW-3 (21,500 ug/L), MW-5 (4,760

ug/L), MW-6 (474 ug/L), MW-8 (649 ug/L), CDM-1 (1,460 ug/L) and CDM-4 (11,200

ug/L). No particular pattern of contamination was evident.

Manganese was detected at all ten wells at concentrations ranging from 37.4 u,g/L

(MW-8) to 5.420 ug/L (MW-6). The USEPA MCL lists manganese as a secondary MCL.

The USEPA suggests a concentration of 50 ug/L; however, NYSDEC has set tan actual

standard at 300 fig/L. Under the NYSDEC standard, eight of the ten wells sampled exceeded

the accepted limit for manganese concentrations in groundwater: MW-1 (4.690 ug/L), MW-3
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(592 ug/L). MW-5 (1.060 uu/L). MW-6 (5.420 ug/L). MW-7 (543 ug/L). CDM-1 (3.040

ug/L) and CDM-4 (728 ug/L).

4.3.5 Radionuclides

There are no specific standards, either MCLs or NYSDEC water quality standards, for

uranium or thorium, however, the drinking water concentration of thorium is limited by the

15 pCi/L gross alpha MCL. The USEPA and NYSDEC have established a MCL of 5 pCi/L

for the sum of 226Ra and 228Ra. In addition, the NYSDEC limits the concentration of 226Ra to

3 pCi/L. Revisions to the National Drinking Water Regulations for radionuclides (40 CFR

Parts 141 and 142) were proposed but never enacted. The revisions includes 20 pCi/L for

both 226Ra and 228Ra, 300 pCi/L for 222Rn (radon), 20 ug/L (approximately 30 pCi/L) for

uranium, 4 millirem effective dose equivalent/year for beta and photon emitters and 15 pCi/L

for adjusted gross alpha emitters (excluding radon, uranium and radium). In the absence of

element-specific MCLs. the uranium and thorium concentrations measured during

groundwater sampling are compared to Li Tungsten background concentrations determined

from three hydraulically upgradient monitoring wells (MP-5, MP-11D and Konica-1). In

addition to a comparison to background, radium concentrations are compared to the

NYSDEC standard of 3 pCi/L.

Uranium-234 concentrations exceeded the maximum site-specific background (CBM-

2 - 0.85 pCi/L) in nine of the eleven samples. The concentration of U which exceeded the

background value ranged from 1.6 pCi/L (MW-3) to 7.2 pCi/L (MW-7). The highest

concentration of U (MW-7) is hydraulically downgradient of Area G.

The highest concentration of uranium (7 pCi/L) and thorium (8 pCi/L) series

radionuclides were measured in MW-7 and MW-2, respectively.

4.4 SURFACE WATER

Three surface water samples (SW-1, SW-2 and SW-3) were collected from the Site.

SW-1 and SW-2 were collected from the east and west retention ponds, respectively. SW-3

was collected from the topographic depression in the southwestern portion of the Site near

Area C and downgradient of Area A.
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The analytical results for the five samples are compared to NYSDEC standards for

Class D Fresh Water, where listed. If a Class D standard is not provided, an alternative

standard (Class C. Class B or Class A) is used. While the Class D standard represents the

lowest quality fresh water, this classification includes surface water suitable for fish survival,

and primary and secondary contact recreations.

4.4.1 Volatile Organic Compounds

VOCs were not detected in any of the three surface water samples collected from the

Site.

4.4.2 Semi-Volatile Organic Compounds

SVOCs were not detected in any of the three surface water samples collected from the

Site.

4.4.3 Pesticides/Polychlorinated Biphenyls

PCBs were not detected in any of the three surface water samples collected from the

Site.

4.4.4 Inorganics

In general, SW-3. (collected in the topographic depression dovvngradient of Area A in

the northwest portion of the Site) had significantly higher concentrations of inorganics than

either SW-1 or SW-2 (collected from the retention ponds), except for sodium (which was

higher in SW-2 at a concentration of 25,300 ug/L). SW-3 exceeded surface water standards

for aluminum (15,000 ug/L), cobalt (43.6 ug/L), copper (333 ug/L), iron (62,000 ug/L), lead

(418 ug/L). manganese (1,840 ug/L), nickel (63.6 ug/L), and zinc (772E ug/L). In addition,

SW-2 exceeded surface water standards for iron (19,400 ug/L), manganese (587 ug/L), and

sodium (25.300 ug/L). SW-1 did not exceed surface water standards for any of the

compounds.

4 0 0 7 2 5
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4.4.5 Radionuclides

The Class A surface water standard for -:6Ra is 3 pCi/L and 5 pCi/L for the sum of

"6Ra and ~8Ra. The concentration of uranium and thorium series radionuclides in all surface

water samples was less than 2 pCi/L .

4.5 SEDIMENT

Two sediment samples (SED-1 and SED-3) were collected from the west retention

pond and the topographic depression, respectively. Five wetland sediment samples (WS-1-

WS-5) were collected from the tidal flat area. The sediment samples (SED-1 and SED-3)

were analyzed for full TAL/TCL and radionuclides. The five wetland sediment samples

(WS-l-WS-5) were analyzed for radionuclide analysis only since these locations were

previously sampled and analyzed for full TAL/TCL under the NYSDEC RI/FS.

The results of the all sediment samples for full TAL/TCL were compared to

NYSDEC TAGM values. The results of all sediment samples for radionuclides analysis were

compared to the combined average site-specific background radionuclide concentrations from

Li Tungsten and Captain's Cove (i.e., SB-7 and SB-9) and the clean-up goal of 5 pCi/g for

the sum of radium and thorium concentrations. The average site-specific background

concentration for all radionuclides was approximately 1 pCi/g. Sediment sample results are

presented in Attachment J.

4.5.1 Volatile Organic Compounds

Two VOC compounds (acetone and 2-butanone) were detected in SED-3 at

concentrations of 520 E ug/kg and 110E ug/kg, respectively.

4.5.2 Semi-Volatile Organic Compounds

SVOCs were not detected in SED-1 and SED-3.

4.5.3 Pesticides/Polychlorinated Biphenyls

Five pesticide compounds were detected in SED-3 (Heptachlor epoxide. 2.8 J ug/kg;

4.4'-DDD. 7.2J ug/kg; 4,4'-DDT, 5.5J ug/kg; alpha-chlordane. 18E ug/kg; and gamma
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chlordane. 14 E ug/kg. Pesticide concentrations detected in SED-3 were below TAGM

guidance values.

PCB compounds were not detected in the two sediment samples.

4.5.4 Inorganics

Inorganic analytical results were compared to available TAGM guidance values for

sediment (e.g., arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel

and zinc). In general, concentrations of inorganics detected in SED-3 (topographic

depression, downgradient of Area A) were significantly higher than SED-1 (the retention

pond). Inorganic analytical results in sediment are located in Appendix G. For example,

although lead was detected in both samples, SED-3 had a concentration approximately 69

times higher than SED-1 (3.9 mg/kg vs. 271 E trig/Kg). In addition, barium was detected at

higher concentrations in SED-3 (126 E mg/kg) vs. SED-1 (5.8 .1 mg/kg). Likewise, antimony,

arsenic, cadmium, chromium, and nickel were also detected at higher concentrations in SED-

3 than in SED-1.

4.5.5 Radionuclides

Sediment collected from SED-1 (west retention pond) was below the average site-

specific background of 1 pCi/g and the clean-up goal of 5 pCi/g. The maximum

concentration detected was for radium-226 of 0.251 pCi/g. Sediment collected from SED-3

(topographic depression) was slightly above the average site background 1 pCi/g , but below

the 5 pCi/g clean-up goal. The highest concentrations detected were for radium-226 (1.66

pCi/g) and radium-228 (1.29 pCi/g).

4.6 WETLAND SEDIMENT

Five samples were collected from the wetlands (WS-1 through WS-5) and analyzed

for radionuclides. WS-1. WS-3. and WS-5 were located along the toe of the existing slope of

the tidal flat area. WS-2 and WS-4 were located in the center of the tidal flat area. WS-1, ^
o

WS-3, and WS-5 were located upgradient (north) of WS-2 and WS-4. The concentration of o

radionuclides in the five wetland sediment samples were all below the average site-specific -j

background of 1 pCi/g and the clean-up goal of 5 pCi/g. Radionuclide concentrations ranged
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from < 0.023 pCi/g of Thorium 230 (WS-1) to a maximum concentration of 0.625 radium-

226 (WS-4). The highest concentrations of radionuclides was from radium-226 at WS-3 and

WS-4 of 0.602 pCi/g and 0.625 pCi/g, respectively. WS-3 is located along the toe of the

slope and approximately in the middle of the tidal flat area. WS-4 is located downgradient of

WS-3 (south) and is the southern most wetland sediment sample collected.

4.7 TOXICITY CHARACTERISTIC LEACHING PROCEDURE SAMPLES

Toxicity characteristic leaching procedure (TCLP) analyses were performed on five

soil samples: TP-3 (2-3 feet); SB-16 (6-8 feet); SB-24 (4-6 feet); TCLP-4 and TCLP. The

last two samples (TCLP-4 and TCLP-5) were ore residues stored in the Dickson Warehouse.

The purpose of the TCLP testing was to tentatively classify hazardous or non-hazardous

areas and identify wastes that may be likely to leach hazardous constituents into groundwater

under improper management conditions. In addition, ore residues in the Dickson Warehouse

were tested to determine if soil would be considered a hazardous waste.

None of the contaminants detected in the extract procedure exceeded the maximum

toxicity characteristic levels. Trace levels (well below TCLP standards) of arsenic, barium,

cadmium, chromium, lead, silver and selenium were detected. Based upon the TCLP results,

none of the five soil samples would be characterized as a RCRA hazardous waste. Analytical

results of TCLP analyses are presented in Attachment G.
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5.0 BASELINE RISK ASSESSMENT

5.1 INTRODUCTION

This section presents evaluations of baseline human health risks associated with

radiological and chemical contamination detected at the Site.

The objectives of the baseline risk assessment are:

• to provide an analysis of potential health risks, currently and in the future, in

the absence of any major action to control or mitigate radiological and

chemical contamination, and

• to assist in determining the need for and extent of remediation.

It provides a basis for comparing a variety of remedial alternatives and determining which

will be most protective of human health.

The baseline risk assessment follows guidance outlined in the U.S. Environmental

Protection Agency's (USEPA) Risk Assessment Guidance for Superfund (RAGS) Volume

I Human Health Evaluation Manual (Parts A, B, and D) and other USEPA guidance cited

throughout this section. In addition, radiological risks are also calculated with the RESRAD

(Yu et al., 1993) and RESRAD-Baseline (Yu et al., 1994) computer models. For the readers

of this section who are unfamiliar with risk assessment terminology, a glossary of risk

assessment terms is provided in Section 8.3 of this report. A separate section describing

radiological terms is also provided in Section 8.2.

As the Site is considered an adjunct to the Li Tungsten site, this risk assessment was

conducted to be consistent with the Li Tungsten risk assessment found in the Draft Final

Remedial Investigation (RI) Report (Malcolm Pimie, 1998). However, some changes in the

radiological risk assessment reflect guidance documents recently released by USEPA which

were not available during preparation of the Li Tungsten risk assessment. These include

OSWER Directives 9200-4.18 and 9200-4.25 which establish the conditions under which the

uranium mill tailings standards (40 CFR Part 192) are relevant and appropriate at CERCLA
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sites. The emphasis on risk assessment is on the lifetime risk, rather than the lifetime or

annual dose equivalent received by the current or future site occupant. Therefore, results of

the risk estimate calculations are expressed only as risk fractions; annual dose equivalent

rates which were provided by RESRAD and shown in the Li Tungsten risk assessment are

not included in the current risk assessment.

5.1.1 Overview of the Human Health Evaluation Process

There are four components to the human health evaluation process: 1) data

evaluation, 2) exposure assessment, 3) toxiciry assessment, and 4) risk characterization. In

the data evaluation, relevant site data are compiled and analyzed to select contaminants of

potential concern which are representative of those detected at the Site. These are referred

to as radionuclides of potential concern (ROPCs) in the radiological risk assessment and

chemicals of potential concern (COPCs) in the chemical risk assessment. In the exposure

assessment, actual or potential contaminant release pathways are analyzed, potentially

exposed human populations and exposure pathways are identified, contaminant

concentrations at potential points of human exposure are determined, and contaminant

intakes are estimated. In the toxicity assessment, qualitative and quantitative toxicity data

for each ROPC and COPC are summarized and appropriate guidance levels with which to

characterize risks are identified. The likelihood and magnitude of adverse health risks are

estimated in the risk characterization in the form of excess lifetime cancer risks (for the

ROPCs and carcinogenic COPCs) and non-cancer hazard quotients (for the COPCs).

Sources of uncertainty in the evaluation are then noted and discussed. This stepwise process

is used in the following sections to evaluate potential health risks that may be associated with

exposure to ROPCs and COPCs detected at the Site.

G:\3020005\FFSREPT\SECT5.WPD 5-2

400731



5.2 HUMAN HEALTH EVALUATION: RADIOLOGICAL RISK

In its series of RAGS documents, the USEPA has published a methodology for

calculating the carcinogenic risk due to exposure to radioactive materials'. The methodology

is similar to that developed for chemical carcinogenic risk assessment in that exposure

pathway-specific radionuclide intakes are determined and multiplied by cancer slope factors,

which result in pathway-specific risks. The risks from each pathway are summed, yielding

the total excess lifetime cancer risk.

Over the past several years, researchers at Argonne National Laboratory have

developed the RESRAD computer model, which can be used to calculate pathway-specific

radiation dose levels and carcinogenic risk resulting from exposure to radioactive materials

in soil. A related computer model, RESRAD-Baseline uses radionuclide concentrations

measured in environmental media other than soil and estimates carcinogenic risk following

RAGS methodology. In assessing the risks to current and future populations occupying the

Site posed by radioactive materials, cancer risks were calculated by both the RESRAD and

RAGS methodologies. RESRAD-Baseline was used to estimate the risk from ingestion of

ground water underlying the Site. Whenever possible, parameter values used by RESRAD

were set equal to the values incorporated in the RAGS methodology. The differences

between the two sets of results are discussed in Section 5.4.

5.2.1 Data Evaluation

This section of the human health evaluation focuses on radiological contamination

in surface and subsurface soils throughout the Site, groundwater underlying the Site, and

sediment from the retention ponds and the wetland area. While the entire environmental data

set has been presented earlier, data summary tables, organized to facilitate the data

evaluation, are presented in Attachment G and discussed in the following sections. The

'There are no non-carcinogenic hazards posed by exposure to the radioactive contaminants present at the
Site.
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intent is to identify those environmental media and radionuclides that pose potential risks to

human health. Background concentrations of the radionuclides are also presented in the

tables and are used to screen ROPCs in soil. Background concentrations also provide a

frame of reference when evaluating the magnitude of radiological contamination.

Soil, groundwater, and sediment are environmental media of concern because they

are or may become readily available for human contact. Air is also of concern due to the

potential for inhalation of radiologically-contaminated respirable particulate matter that may

be released from soil.

For the purposes of this human health evaluation, there is a potential concern if a

radionuclide in soil or sediment is detected at concentrations above those typically found due

to natural background. For groundwater, there is a potential concern if a radionuclide is

detected at concentrations above the USEPA Maximum Contaminant Levels (MCLs)

promulgated under the Federal Safe Drinking Water Act. All of the radionuclides that were

quantified in the environmental samples (232Th, 230Th, 228Th, 228Ra, 226Ra, 238U, and 234U) are

naturally occurring and therefore exist in environmental media at some background

concentration. Site-specific background concentrations have been established so that the

risks attributed to Site contaminants do not include the unavoidable risk due to exposure to

natural background radiation.

The radiological analytical data for soil, sediment, and groundwater from the field

investigation are summarized in Rad Tables 2.1 to 2.13 of Attachment G and discussed

below. Figures depicting sample locations can be referenced in previous sections of the

report.

All of the radionuclides that will be carried through the risk assessment are members

of the thorium and uranium series. ROPCs for soil, sediment, and groundwater are presented

in Rad Tables 2.1 to 2.13 in Attachment G. Both of the methodologies used to estimate risk

(i.e., RESRAD and RAGS) include the risk from lead-210 (2IOPb), a member of the uranium

series which is present in waste residues which contain other uranium series radionuclides.

Lead-210 was not quantified in samples collected during the investigation and it has been
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assumed that the 210Pb (in soil and sediment) concentrations were equal to measured

concentrations of 226Ra.

5.2.1.1 Soil

Data for soil are grouped into surface soil (defined as 0 to 2 feet) and surface and

subsurface soils combined (defined as all depths and termed "all soil") for the following

areas: Areas A, B, C, D, E combined; and Area G. These areas are depicted on Figure 1-4.

Soil data from Areas A, B, C, D, E are combined due to their close proximity and are termed

Area A for the remainder of this risk assessment.

Soil quality data are summarized in Rad Tables 2.1 to 2.10 in Attachment G; the

range of detected concentrations, locations of the maximum detected concentrations,

concentrations used for screening, maximum background values, ROPC flags, and the

rationale for radionuclide selection or deletion are provided.

Site-specific background concentrations in soil have been established so that the risk

attributed to greater than background concentrations of ROPCs may be distinguished from

the unavoidable risk due to exposure to natural background radiation. Site-specific

background radionuclide concentrations in soil are derived from data on selected samples

collected during the Li Tungsten and Captain's Cove investigations. During the Li Tungsten

investigation, samples were collected from soil borings in areas that were not impacted by

site-related activities, and from surface soil locations within a few miles of the Site. The

background data set consisted of the following 13 soil samples, which were collected at six

boring locations, one test pit location, and six off-site surface soil locations:

Boring locations
LT-MP-5 LT-MP-11DB
LT-MP-5B LT-SB-13
LT-MP-11D LT-SB-13B

Test Pit location
LT-TP-06
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Off-site Surface Soil locations
LT-SS-13 LT-SS-14
LT-SS-15 LT-SS-16
LT-SS-17 LT-SS-18

In addition, soil samples from two borings at the Captain's Cove site (CC-SB-7 and

CC-SB-9) are included in the background data set. These borings were located in the center

of the site, in areas that were not impacted by disposal of radiological wastes.

The radionuclides quantified during the Li Tungsten investigation did not include

234U and 210Pb of the uranium series and 228Th of the thorium series. Thus, the concentrations

of these decay products were estimated. For the background samples, secular equilibrium

was assumed, therefore. 234U, 210Pb, and 228Th concentrations were set equal to measured

concentrations of 238U, 226Ra, and 228Ra, respectively. The only decay product not quantified

during the Captain's Cove investigation was 2l°Pb; concentrations of 210Pb were set equal to

measured concentrations of 226Ra.

Radionuclides are of potential concern if they were detected at concentrations above

those typically found due to natural background. If the maximum detected concentration of

a radionuclide was greater than the maximum background concentration, the radionuclide

was selected as a ROPC.

Thorium-232,230Th, 228Th,228Ra, 226Ra, 238U, 210Pb, and 234U are selected as ROPCs

in both surface soil and all soil.

ire

Thorium-230,226Ra, 238U, 210Pb, and 234U are selected as ROPCs in surface soil.

Thorium-232,230Th, 228Th,228Ra, 226Ra, 238U, 210Pb, and 234U are selected as ROPCs in all

soil.
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5.2.1.2 Sediment

Sediment quality data from the retention ponds and the wetland area are summarized

in Rad Tables 2.11 and 2.12 in Attachment G, respectively; the range of detected

concentrations, locations of the maximum detected concentrations, concentrations used for

screening, maximum background values, ROPC flags, and the rationale for radionuclide

selection or deletion are provided. Since no background data were collected for sediment,

sediment quality data were compared to soil background.

No ROPCs were selected in sediment at either the retention ponds or the wetland

area.

5.2.1.3 Groundwater

Groundwater quality data from ten on-site monitoring wells (CDM-3 is designated

a background well as described below) were combined because while they were screened at

different depths, all were screened in the Upper Glacial Aquifer, above the Port Washington

Clay which acts as a confining unit. Groundwater quality data are summarized in Rad Table

2.13 in Attachment G; the range of detected concentrations, locations of the maximum

detected concentrations, concentrations used for screening, ROPC flags, and the rationale for

radionuclide selection or deletion are provided.

Site-specific background concentrations in groundwater have been established so that

the risk attributed to greater than background concentrations of the ROPCs does not include

the unavoidable risk due to exposure to natural background radiation. Site-specific

background radionuclide concentrations in groundwater were derived based on data from

selected monitoring wells collected during the Li Tungsten and Captain's Cove

investigations. During the Li Tungsten investigation, two rounds of samples were collected

from monitoring wells MP-5 and MP-1 ID, and one sample (GW-Konica-01) was collected

from a well installed for an investigation of the neighboring Konica Imaging property that

had been identified as representing background conditions. In addition, the sample collected

from monitoring well CDM-3 at the Captain's Cove site, identified as representative of
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background is also included in the background data set.

The radionuclides quantified during the Li Tungsten investigation did not include
234U and 210Pb of the uranium series and 228Th of the thorium series. Thus, the concentrations

of these decay products were estimated. For the background samples, secular equilibrium

was assumed, therefore, 234U, 2l°Pb, and 228Th concentrations were set equal to measured

concentrations of 238U, 226Ra, and 228Ra, respectively. Lead-210 was not analyzed in

groundwater samples from the Captain's Cove investigation; concentrations of 210Pb were

set equal to measured concentrations of 226Ra.

Radionuclides are of potential concern if they were detected at concentrations above

those typically found due to natural background. If the maximum detected concentration of

a radionuclide was greater than the maximum background concentration, the radionuclide

was selected as a ROPC.

Uranium-234,228Ra, and 230Th are selected as ROPCs in groundwater.

5.2.2 Exposure Assessment

The objective of the exposure assessment is to estimate the type and magnitude of

human exposure to the ROPCs that are present in or migrating from the environmental media

being evaluated.

As indicated previously, this risk assessment was conducted to be as consistent as

possible with the Li Tungsten risk assessment (Malcolm Pirnie, 1998). Therefore, with one

exception, potentially exposed populations at the Site are the same as those evaluated in the

Li Tungsten risk assessment (Malcolm Pirnie, 1998). Off-site exposure to wind-blown dust

is not evaluated in this risk assessment since there are no adjacent residential receptors in the

vicinity of the Site.

5.2.2.1 Potentially Exposed Populations

Since no use is currently being made of the Site, trespassers are regarded as the only

potentially exposed on-site population in the current scenario. Potable water in Glen Cove
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is provided by the City of Glen Cove; the water is obtained from deep groundwater aquifers

and transported to a local water treatment plant. The groundwater quality in the shallow

Upper Glacial Aquifer above the Port Washington Clay, which acts as a confining unit, is the

focus of this investigation. Thus, there are no populations potentially exposed to groundwater

in the Upper Glacial Aquifer in the current scenario.

Tentative redevelopment plans for the Site include commercial, retail and light

industrial uses. Thus, potentially exposed populations in the future scenario include site

workers and construction workers. Since redevelopment plans have not been finalized,

resident adults and resident children are also populations potentially exposed to soil in the

future scenario.

The southern portion of the Site is expected to be developed for use as a passenger

ferry terminal. The passengers will access the Site from Garvey's Point Road and potentially

pass through Area A to reach the proposed dock on Glen Cove Creek.

Sensitive receptors are typically any subpopulation that may be at increased risk from

exposure due to increased sensitivity, behavior patterns, and/or current or past exposures

from other sources. Since children represent a sensitive subpopulation that could be at

increased risk of exposure, they were evaluated in the residential scenarios.

5.2.2.2 Exposure Pathways

Surface soil at Area A and Area G represent the medium of concern for the current

scenario, while surface soil and all soil at Area A and Area G and groundwater in the Upper

Glacial Aquifer underlying the Site represent the media of concern for the future scenario.

The exposure pathways selected for evaluation and the basis for inclusion or exclusion of

certain exposure scenarios are provided in Rad Table 1 in Attachment G and are discussed

below.

Trespassers are assumed to be 12-18 year-old adolescents. Casual exposure to

ROPCs in surface soil at Area A and Area G via external radiation and inadvertent ingestion

may be possible for trespassers making unauthorized entry. Since no ROPCs were selected

in sediment at either the retention ponds or the wetland area, trespasser contact with sediment

does not represent an exposure pathway of concern. Trespasser exposure is assumed to

G:\3020005\FFSREPT\SECT5.WPD 5-9

400738



continue into the ftiture.

Should the Site be redeveloped for commercial, retail, and/or industrial uses,

exposure to ROPCs in surface soil at Area A and Area G via external radiation and

inadvertent ingestion may be possible for adult site workers in the future scenario.

Additionally, exposure to ROPCs in all soil at Area A and Area G via external radiation,

inadvertent ingestion, and inhalation of ROPCs sorbed onto respirable particulates may be

possible for adult construction workers in the future scenario. Since redevelopment plans

have not been finalized, exposure to ROPCs in all soil at Area A and Area G via external

radiation, inadvertent ingestion, and inhalation of radon decay products are also considered

for resident adults and resident children in the future scenario. In addition, it is assumed that

home-grown produce could result in ingestion of ROPCs incorporated into plants.

The City of Glen Cove should continue to provide potable water in the future.

However, should groundwater in the Upper Glacial Aquifer be used as a potable source in

the future, potential on-site populations (i.e., site worker, resident adult, and resident child)

may also be potentially exposed to groundwater via ingestion.

The ferry passengers, termed "visitors" in Rad Table 1 in Attachment G, are assumed

to access the Site infrequently and not have the same direct contact with the soil as would a

trespasser. Thus, while visitors are a potentially exposed population in the future scenario,

exposure to surface soil was not quantified in the risk assessment.

It is not possible to quantify inhalation exposure to radon and radon decay products

for the future residential adult and child for use in the RAGS baseline risk assessment

because there are no residences or buildings currently on-site in which to measure

concentrations of the radioactive gas. However, RESRAD calculates the risk from inhalation

of radon/radon decay products based on 226Ra and 228Ra concentrations in soil. Therefore,

the risks due to this pathway quantified with RESRAD are added to the risks quantified using

the RAGS methodology in Section 5.2.4 Risk Characterization so that the total risks

calculated for the future resident adult and child include all appropriate pathways.

5.2.2.3 Data Utilization

In utilizing the analytical data to derive representative exposure point concentrations,
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the result for samples and their duplicates were not considered separately. Rather, a

radionuclide-specific value representing the maximum value of the sample and its duplicate

was used. If a ROPC was not detected in a sample at a concentration exceeding the

analytical minimum detectable concentration (MDC), it was assumed to be present at its

MDC as a conservative "proxy" concentration. Adjusting "less than MDC" data by

assigning values equal to the MDC assumes that a radionuclide may be present at a con-

centration just below the reported MDC, which, for the ROPCs at the Site, is often within

the range of natural background. Radiological data that were noted (i.e., qualified) by the

laboratory or the data validator with an indicator that the concentration was estimated were

treated the same way as data without such qualifiers.

5.2.2.4 Estimates of Radionuclide Intake

Estimates of radionuclide intake were developed to portray reasonable maximum

exposures (RME) that might be expected to occur under current and future exposure

scenarios. That is to say, the maximum exposure at the Site that was considered is one that

was above the average exposure but still within the range of possibility.

To develop exposure point concentrations that reflect RME, it was necessary to

evaluate the entire analytical data set. The USEPA recommends that the arithmetic average

concentration of the data be used for evaluating long-term exposure and that, because of the

uncertainty associated with estimating the true average concentration at a site, the 95% upper

confidence limit (UCL) on the arithmetic average be used as the exposure point

concentration (USEPA, 1992, 1989b). The 95% UCL provides reasonable confidence that

the true average will not be underestimated. Since data sets with fewer than 10 samples per

exposure area provide poor estimates of the average concentration (USEPA, 1992), 95%

UCL concentrations were only calculated for data sets with 10 or more samples. The

maximum detected concentration was used for data sets with fewer than 10 samples. The

medium-specific exposure point concentrations as well as arithmetic means and the rationale

for selecting the exposure point concentrations are presented in Rad Tables 3.1 through 3.11

in Attachment G.

The USEPA indicates that it is reasonable, in most cases, to assume that soil
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sampling data are lognormally distributed, but, in cases where there is a question about the

distribution of the data set, a statistical test may be used to identify the best distributional

assumption (USEPA, 1992). Therefore, before calculating the 95% UCL concentrations, the

Shapiro and Wilk W statistical test (for sample sizes > 10 and < 50) was run on the data for

each ROPC to determine if the data follow a normal distribution (Gilbert, 1987). If the

results of the W test indicated that the data were not normally distributed, a lognormal

distribution was assumed. The appropriate equation (USEPA, 1992) was then used to

calculate the 95% UCL concentrations. If there is great variability in measured

concentrations, the 95% UCL concentration may be high and occasionally exceed the

maximum detected value. In such cases, the maximum detected concentration was used.

The derivation of the exposure point concentrations for the ROPCs is presented in

Attachment F. Exposure point concentrations of ROPCs on respirable particles released

from soil into the air and in home-grown produce were calculated as described in Attachment

F.

Exposure point concentrations for the ROPCs in each environmental medium,

presented in Rad Tables 3.1 through 3.11, include the contribution from natural background.

Therefore, the risk assessment calculations were also conducted on the average background

concentrations for each scenario. Subtracting the risk due to exposure to natural background

concentrations results in "above background" risk estimates, i.e., risks attributed to

contamination at the Site.

In addition to the derivation of representative exposure point concentrations,

evaluation of potential human exposure involves the estimation of several parameters such

as ingestion and inhalation rates, and exposure time, frequency, and duration. Rad Tables

4.1 to 4.10 present the equations for estimating intakes and define the intake variables and

their default values. Application of this type of equation is consistent with RAGS. The

radiological risks estimated with this methodology were compared to the risks generated with

the RESRAD computer code as part of the radiological risk assessment uncertainty analysis

(Section 5.2.5).

The RESRAD Version 5.70 and RESRAD-Baseline Version 2.2 computer models

were developed at Argonne National Laboratory as tools to implement the U.S. Department
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of Energy (DOE) requirements for evaluating residual radioactive material. Originally

released in 1989, RESRAD has been modified several times and has been included in Title

10, Part 834 of the Code of Federal Regulations (March 1993). In addition to its use at DOE

facilities, RESRAD is currently being used to show compliance with U.S. Nuclear

Regulatory Commission (NRC) decommissioning criteria and has been used at CERCLA

federal facilities and by USEPA headquarters personnel to draft proposed residual

radioactivity standards.

RESRAD calculates the radiation dose equivalent and subsequent carcinogenic risk

for several environmental pathways based on radionuclide concentrations in soil. The

RESRAD-Baseline code calculates the dose equivalent and risk from radionuclide

concentrations in environmental media other than soil2. RESRAD provides a more detailed

risk analysis than does the RAGS methodology; it models the environmental fate of the

ROPCs through several environmental media and calculates the risk at user-selected future

times. It accounts for the decay of radionuclides and the buildup and decay of radionuclide

decay products in addition to the original ROPCs. RESRAD-Baseline closely replicates the

RAGS methodology. Intake quantities are calculated based on the environmental media

concentrations and the exposure parameters chosen. Radiogenic cancer risks are determined

by two means:

• dose conversion factors published by the USEPA in Federal Guidance Reports No.

11 and 12 (USEPA, 1988; 1993) are used to calculate the total committed effective

dose equivalent, which is then multiplied by the default value of 7.6 x 10"7 risk/mrem

(USEPA, 1988; 1993),

• and carcinogenic slope factors published in the USEPA Health Effects Assessment

Summary Tables (HEAST) (USEPA, 1995) are multiplied by the intake quantities

and summed to derive the total risk.

Rad Tables 4.1 to 4.10 in Attachment G list the parameters selected for the various

exposure scenarios. RESRAD includes default values for many parameters related to the

contaminated and uncontaminated zones, saturated and unsaturated zones, and ingestion of

2RESRAD-Baseline has not yet officially been released by the DOE, but is has been distributed to
interested persons within various Federal and State agencies and to other interested professionals.
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produce which is potentially contaminated with radionuclides. The RAGS methodology

contains values for some, but not all, of the RESRAD parameters; the parameters used in

both methodologies are shown in the tables. Where RESRAD default values differ from

values cited in the literature as being appropriate for use in the RAGS methodology, the

RESRAD values were changed to conform to the values used in RAGS.

RESRAD also requires values for some parameters which do not appear in the RAGS

methodology calculations. The RESRAD default values for the geological and hydrological

parameters (such as effective porosity, hydraulic conductivity, evapotranspiration coefficient,

runoff coefficient, erosion rate, etc.) were reviewed and where appropriate, replaced with

site-specific values. Site-specific values utilized in RESRAD are shown in Table 5-1.

The parameters necessary to estimate radionuclide intakes are described below.

Soil - For trespassers, an average ingestion rate (IR-S) of 100 mg of soil/day was used

to evaluate inadvertent ingestion of soil (as might result from hand-to-mouth behavior)

(USEPA, 1991). The "fraction ingested" (FI) was based on an estimate of the fraction of soil

that is presumed to be contaminated. For this evaluation, it was assumed that 100% of the

soil ingested is contaminated with concentrations equivalent to the estimated exposure point

concentrations. The exposure frequency (EF) was assumed to be 120 days/year (equivalent

to about three times a week during two-thirds of a 350-day year, with one-third of the year

representing poor weather days). The exposure duration (ED) was assumed to be 6 years

since trespassers are assumed to be 12-18 year old adolescents. RESRAD distinguishes

between indoor and outdoor annual time fractions3 because while indoors, there is a

reduction in the external gamma radiation dose due to attenuation of gamma ray-energy

within the floor and walls of the structure. The exposure time (ET) was assumed to be 2

hours/day; this resulted in an outdoor time fraction of 0.0274.

For site workers, an average IR-S of 50 mg of soil/day was used to evaluate

inadvertent ingestion of soil. The ET was assumed to be 8 hours/day, the EF was assumed

to be 250 days/year (USEPA, 1991), and the ED was assumed to be 25 years. Equal amounts

3The total time fraction is the fraction of a year which a person spends being exposed to the ROPCs. It is
equal to: (# hours/day on-site/24 hours) x (# days on-site/365 days). RESRAD allows the user to apportion the total
time fraction between indoor and outdoor occupancy.
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TABLE 5-1

PARAMETER VALUES USED ONLY IN RESRAD
CAPTAIN'S COVE

PARAMETER

SOIL BULK DENSITY

Contaminated Zone

Unsaturated Zone

Saturated Zone

TOTAL POROSITY

Contaminated Zone
Unsaturated Zone

Saturated Zone

EFFECTIVE POROSITY

Contaminated Zone
Saturated Zone

Unsaturated Zone

HYDRAULIC CONDUCTIVITY

Contaminated Zone
Unsaturated Zone

Saturated Zone

PRECIPITATION RATE

RUNOFF COEFFICIENT

Areas A and G

UNIT

g/cm3

g/cm3

g/cm3

—
-

—
-

m/yr
m/yr
m/yr

m/yr

-

DEFAULT
VALUE

1.5

1.5

1.5

0.4
0.4
0.4

0.2
0.2
0.2

10
10

100

1

0.2

SITE-SPECD7IC
VALUE

1.3

1.3

1.3

0.43
0.43
0.43

0.33
0.33
0.33

9.5
95

950

1.2

0.27

REFERENCE

Sample Analysis

Sample Analysis

Sample Analysis

RESRAD Manual
RESRAD Manual
RESRAD Manual

RESRAD Manual
RESRAD Manual
RESRAD Manual

Slug Test Data/RESRAD Manual
Slug Test Data/RESRAD Manual
Slug Test Data/RESRAD Manual

1980 Nassau County Data

RESRAD MANUAL
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TABLE 5-1 (Continued)

PARAMETER VALUES USED ONLY IN RESRAD
CAPTAIN'S COVE

DISTRIBUTION COEFFICIENTS

Radium

Thorium

Uranium

EVAPOTRANSPIRATION COEFFICIENT

SOIL-SPECIFIC B PARAMETER

Contaminated Zone
Unsaturated Zone

Saturated Zone

EROSION RATE

Contaminated Zone

LENGTH OF CONTAMINATED ZONE
PARALLEL TO THE AQUIFER FLOW

HYDRAULIC GRADIENT

WATERSHED AREA FOR

NEARBY STREAM OR POND

WATER TABLE DROP RATE

WELL-PUMP INTAKE DEPTH

cm'/g

cm'/g

cm'/g

-

—

m/yr

m

-

m2

m/yr

m

36000

3,300

15

0.5

5.3
5.3
5.3

0.001

100

0.02

1E+06

0.001

10

0.46

4.9
4.9
4.9

0.00042

300

0.04

2.3E+06

0

RESRAD MANUAL

RESRAD MANUAL

RESRAD MANUAL

Salum, 1979

RESRAD MANUAL
RESRAD MANUAL
RESRAD MANUAL

RESRAD MANUAL

Site Measurement

Site Data

USGS Topographic Map

RESRAD MANUAL

No Pumping Wells on Site



TABLE 5-1 (Continued)

PARAMETER VALUES USED ONLY IN RESRAD
CAPTAIN'S COVE

MASS LOADING FOR INHALATION

DEPTH OF ROOTS

THICKNESS OF CONTAMINATED ZONE

surface soil pathways
all soil pathways

DILUTION LENGTH FOR
AIRBORNE DUST

SHAPE FACTOR, EXTERNAL GAMMA

DEPTH OF SOIL MIXING LAYER

AREA OF CONTAMINATED ZONE

Area A

AreaG

EFFECTIVE RADON DIFFUSION COEFFICIENT

Cover Material

Contaminated Zone

Building Foundation Material

RADON EMANATION COEFFICIENT

Rn-222/Rn-220

RADON VERTICAL DIMENSION OF MIXING

AVERAGE ANNUAL WIND SPEED

AVERAGE BUILDING AIR EXCHANGE RATE

BUILDING ROOM HEIGHT

BUILDING INDOOR AREA FACTOR

BUILDING FOUNDATION THICKNESS

FOUNDATION DEPTH BELOW
GROUND SURFACE

g/m3

m

m
m

m

-

m

m2

m2

m2/s

mVs
m2/s

-

m

m/s

1/hr

m

-

m

m

2x1 0"4

0.9

2
2

3

1

0.15

10,000

10,000

2.00E-06

2.00E-06

3.00E-07

0.25/0.15

2

2

0.5

2.5

0

0.15

1

0.67
2

1.8

14,375

3,611

RESRAD MANUAL

Site Data
Site Data

Site Model

RESRAD MANUAL

RESRAD MANUAL

Site Data

Site Data

RESRAD MANUAL

RESRAD MANUAL

RESRAD MANUAL

RESRAD MANUAL

RESRAD MANUAL

RESRAD MANUAL

RESRAD MANUAL

RESRAD MANUAL

RESRAD MANUAL

RESRAD MANUAL

RESRAD MANUAL
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of time were assumed for indoor and outdoor occupancy; the total time fraction was 0.23,

with indoor and outdoor time fractions equal to 0.114. All other parameters were as

described previously.

For construction workers, an IR-S of 480 mg of soil/day was used to evaluate

inadvertent ingestion of soil (USEPA, 1991). An inhalation rate (IN) of 2.3 m3/hr was used

to evaluate inhalation exposure to ROPCs adsorbed to respirable particulates potentially

released to the ambient air during the digging of an excavation (USEPA, 1991). The ET was

assumed to be 8 hours. The EF was assumed to be 60 days/year because construction work

is limited in duration and the ED was assumed to be 1 year. The construction worker was

assumed to spend 8 hours a day on-site with 75% of the time spent outdoors and 25% of the

time spent indoors; this resulted in an indoor time fraction of 0.0137 and an outdoor time

fraction of 0.041. All other parameters were as described previously.

IR-Ss of 100 mg/day and 200 mg/day were used to evaluate inadvertent ingestion of

soil for on-site resident adults and resident children, respectively. As part of the residential

scenario, it is assumed locally grown produce could result in ingestion of radionuclides

incorporated into plants. The "typical" adult consumes approximately 200 g/day of

vegetables and 140 g/day of fruit (USEPA, 1991). Research suggests that the "reasonable

worst-case" proportion of vegetables and fruits that are home-grown are 40 and 30 %,

respectively. This corresponds to 80 g/day of vegetables and 42 g/day of fruit (USEPA,

1991). To incorporate estimated radionuclide concentrations in the edible portions of above-

ground and root produce, the ingestion rates are further categorized into vegetable and fruit

types.

Three garden crops (carrots, lettuce, and tomatoes) were selected as representative

of all homegrown produce, including root vegetables, leafy vegetables, and garden fruit and

legumes, respectively. Ingestion rates for the individual crops were based on U.S.

Department of Agriculture data presented by the USEPA (1986). The carrot ingestion rate

was based on the consumption of all root vegetables including potatoes; the lettuce ingestion

rate was based on the consumption of all leafy vegetables; and the tomato ingestion rate was

based on the consumption of garden fruits and legumes. Legumes are included with garden

fruit because of their similar chemical transfer coefficients (Baes et al., 1984). These
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groupings simplify the exposure methodology while giving consideration to all potential

garden crops. Based on the data, the following ingestion rates are derived for the three

selected crops. Resident adults are assumed to ingest 17 g/day of lettuce, 48 g/day of carrots,

and 57 g/day of tomatoes (42 g/day of garden fruit or tomatoes plus 15 g/day of legumes).

These values proportionally correspond to the 122 g/day of vegetables and fruit suggested

by USEPA for use in risk assessments. Ingestion rates of garden produce by resident

children could be determined only for a 2-year-old (USEPA, 1986). Resident children were

assumed to ingest 4 g/day of lettuce, 27 g/day of carrots, and 24 g/day of tomatoes. The EF

for the residents was 350 days/year, assuming only a 2-week vacation away from the area

over-the course of a year (USEPA, 1991). The EDs were equal to 30 years for the adult and

6 years for the child. All other parameters were as described previously.

Exposure to penetrating gamma radiation emitted by the decay of radionuclides in

soil was evaluated for all current and future on-site receptors. The USEPA gamma shielding

factor default value of 0.8 was used to evaluate the risk from exposure to external gamma

radiation (USEPA, 1989b). The ET for both the resident adult and child was 17 hours/day,

with 75% and 87.5% of the time spent indoors for the adult and child, respectively, and 25%

and 12.5% of the time spent outdoors for the adult and child, respectively. This resulted in

indoor time fractions of 0.51 and 0.59 for the adult and child, respectively, and outdoor time

fractions of 0.17 and 0.095 for the adult and child, respectively. An ET of 17 hours/day

represents the average time spent at home whether indoors or outdoors (USEPA, 1989a).

The ETs, EFs, EDs, and time fractions for the other potentially exposed population were as

described previously.

Groundwater - The groundwater pathway was included for the future scenario site

worker and the future residential scenario (adult and child). As discussed earlier, all

groundwater data were grouped together to determine site-wide exposure point

concentrations for each ROPC. The risks from this pathway would apply to all future site

workers and residents, regardless of Site area. An IR of 1 liter/day (about four 8-ounce

glasses/day) was used for site workers (USEPA, 1991). All other parameters used in the Site

worker ingestion of groundwater calculation are as described previously for site worker

exposure to soil.

G:\3020005\FFSREPT\SECT5.WPD 5-16
400748



An IR of 2 liters/day (about eight 8-ounce glasses/day) was assumed for resident

adults; this represents the 90th percentile value for adult daily water consumption (USEPA,

1989a). An IR of 1 liter/day (about eight 4-ounce glasses/day), which represents the 90th

percentile of daily water consumption for infants (USEPA, 1989a), was used for resident

children. An inhalation rate (IN) of 0.83 m3/hour, which represents the average adult

inhalation rate (USEPA, 1989a) was used to assess inhalation exposure for resident adults

and resident children. All other parameters are as described previously for residential

exposure to soil.

5.2.3 Toxicity Assessment

The toxicity assessment, also termed the dose-response assessment, characterizes the

relationship between the magnitude of exposure and the potential that an adverse effect will

occur. It involves determining whether exposure to a contaminant can cause an increase in

the incidence of a particular adverse health effect, and characterizing the nature and strength

of the evidence of causation. The toxicity information is then quantitatively evaluated and

the relationship between the dose of the contaminant received and the incidence of adverse

effects in the exposed population is evaluated.

The carcinogenic potential of radiation exposure is the only health effect of concern

due to chronic exposure to the radionuclides present at the Site. Long-term radiation

exposure has been found to increase the risk of developing cancer in humans. By applying

carcinogenic slope factors to any dose, no matter how small, the risk assessment

methodology is consistent with the "no-threshold" hypothesis, i.e., any radiation dose

conveys some measurable carcinogenic risk. Due to the magnitude of the exposures which

can occur at the Site, acute effects from high level, short-term radiation exposures are not

possible and are therefore not evaluated as part of this radiological risk assessment.

The USEPA and other regulatory agencies have performed cancer potency

assessments for numerous radionuclides and the guidance they provide is used in this human

health evaluation. Carcinogenic slope factors for the evaluation of cancer risk from lifetime

exposure to radionuclides are obtained from the USEPA HEAST, which are tabular presenta-

tions of provisional toxicity data (USEPA, 1995). The carcinogenic slope factors for external

radiation, ingestion, and inhalation used in the risk assessment are presented in Rad Table

G:\3020005\FFSREPT\SECT5.WPD 5-17 4 0 0 7 4 Q



5.1 in Attachment G.

As mentioned above, RESRAD and RESRAD-Baseline also incorporate the HEAST

carcinogenic slope factors to calculate radiogenic risk from radionuclide intake/exposure

data4. In addition, the codes calculate the total committed dose equivalent by multiplying the

radionuclide intakes by dose conversion factors published by the USEPA in Federal

Guidance Reports No. 11 and 12 (USEPA, 1988; 1993).

5.2.4 Risk Characterization

Typically, remediation of carcinogenic hazardous materials at CERCLA sites are

designed to reduce total excess lifetime cancer risks to the 1E-06 (i.e., 1 in 1,000,000) to 1E-

04 (i.e., 1 in 10,000) range5 (USEPA, 1991). However, when assessing radiological risk

from radionuclides which occur naturally in the environment, the risks associated with the

populations and pathways selected for evaluation must be compared to the unavoidable risk

from natural background radiation. For some long-term scenarios, this background risk

approaches or even exceeds the typical upper bound acceptable risk of 1E-04.

To estimate net risk, therefore, the risk due to background levels of ROPCs in soil

and groundwater have been subtracted from the gross risk estimates which represent RME

conditions. The average concentration of each ROPC in background soil and background

groundwater were used to calculate the risk estimates due to background, for soil and

groundwater, respectively.

It should be noted that because RESRAD calculates the risk from inhalation of

radon/radon decay products based on 226Ra and 228Ra concentrations in soil, the risks due to

this pathway quantified with RESRAD have been added to the risks quantified using the

RAGS methodology so that the total risks calculated for the future resident adult and child

4During an evaluation of the RESRAD and RESRAD-Baseline results, it was discovered that the ingestion
carcinogenic slope factors for 210Pb differed. RESRAD-Baseline was using the carcinogenic slope factor from the
HEAST, 1994 table while RESRAD had been updated to include the carcinogenic slope factors published in the
1995 version of HEAST. RESRAD-Baseline does not allow the user to change the carcinogenic slope factors used
in the calculations; therefore the risk for groundwater ingestion was recalculated by hand using the updated 210Pb
carcinogenic slope factor.

5The upper boundary of the risk range should not be considered to be a discrete value, but rather an
approximation, taking into consideration appropriate site conditions, occupancy patterns, etc.
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include all appropriate pathways.

In the sections that follow, the risk estimates calculated with RAGS are discussed for

each population evaluated. A comparison to the RESRAD or RESRAD-BASELINE (as

applicable) risk estimates is presented in Section 5.2.5. Radionuclide-specific risks have not

been emphasized. Rather, the combined risk to the population from all ROPCs is quantified

and evaluated as it represents the relevant hazard posed by site contaminants.

5.2.4.1 Current and Future Adolescent Trespasser

The current and future trespasser is assumed to spend the entire time in either Area

A or Area G during each 2-hour visit. A trespasser in Area A and Area G may be exposed

to radiation via the external pathway and inadvertent ingestion of surface soil. The exposure

to external radiation and ingestion intake were calculated based on RME conditions

consistent with RAGS methodology.

The risk estimates for the trespasser are shown in Attachment G, Rad Tables 6.1 and

6.2 for Area A, and Rad Tables 6.28 and 6.29 for Area G. The net risk estimates for Area

A and Area G are shown in Rad Tables 6.3 and 6.30, respectively. The 5.9E-06 and 1.2E-06

risks to the trespasser in Area A and Area G, respectively, are within the acceptable risk

range of 1E-04 to 1E-06 established by the USEPA for CERCLA sites. The major exposure

pathway is external gamma radiation, which accounts for greater than 90 % of the total risk.

5.2.4.2 Future Site Worker

External radiation, inadvertent ingestion of surface soil, and ingestion of groundwater

from the upper glacial aquifer are the relevant exposure pathways for the future site worker.

The site worker is assumed to divide occupancy time evenly between indoor and outdoor

areas during each 8-hour visit to Area A or Area G.

The risk estimates for the site worker in Area A due to exposure point and

background concentrations are shown in Attachment G, Rad Tables 6.4 through 6.7. The 1.8

E-04 net risk estimate for the Area A site worker (Attachment G, Rad Table 6.8) slightly

exceeds the acceptable risk range of 1 E-04 to 1E-06 established by the USEPA for CERCLA

sites. The major exposure pathway is external gamma radiation, which accounts for
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approximately 99 % of the total risk.

The risk estimates for the site worker in Area G due to exposure point and

background concentrations are shown in Attachment G, Rad Tables 6.31 through 6.34. The

3.6E-05 net risk estimate for the Area G site worker (Attachment G, Rad Table 6.35) is

within the acceptable risk range of 1E-04 to 1E-06 established by the USEPA for CERCLA

sites.

The major exposure pathway is external gamma radiation, which accounts for

approximately 95 % of the total risk.

5.2.4.3 Future Construction Worker

Like the trespasser and site worker, the construction worker may be exposed to

ROPCs via external radiation and inadvertent soil ingestion. However, all soil, rather than

surface soil, is the contaminated medium considered. Inhalation of particulate radioactivity

is an additional potential route of exposure to ROPCs. The risk estimates due to exposure

point and background concentrations of ROPCs for these three routes are shown in

Attachment G, Rad Tables 6.9 through 6.12 for Area A and Rad Tables 6.36 through 6.39

for Area G. The net risk estimates are shown in Attachment G, Rad Tables 6.13 and 6.40 for

Area A and Area G, respectively.

The risk estimates of 1.4E-04 and 1.5E-04 for the Area A and Area G future

construction worker, respectively, are essentially equal. These risks slightly exceed the

acceptable risk range of 1E-04 to 1E-06 established by the USEPA for CERCLA sites.

However, it must be considered that this risk level for a construction worker exposure during

60 days in one year, while the USEPA acceptable risk range is intended to apply to a

potential receptor based on a typical lifetime exposure duration. External gamma radiation

is the primary contributor to the total risk, accounting for approximately 99 % in either Area

A or Area G.

5.2.4.4 Future Resident Adult

A hypothetical future resident could be exposed to ROPCs via external radiation,

inadvertent ingestion of soil, ingestion of home grown produce and groundwater from the
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upper glacial aquifer, and inhalation of radon decay products. Risk estimates have been

calculated based on exposure point and background concentrations of ROPCs for residents

of both Area A and Area G. The risk estimates due to exposure point and background

concentrations of ROPCs for all pathways, excluding radon data, are shown in Attachment

G Rad Tables 6.14 through 6.19 for Area A, and Rad Tables 6.41 through 6.46 for Area G.

The net risk estimates are shown in Attachment G, Rad Tables 6.20 and 6.47 for Area A and

Area G, respectively.

The net risk estimates for the resident adult are 1.3E-01 and 1.1 E-01 for Area A and

Area G, respectively. These risk estimates are approximately three orders of magnitude

greater than what is typically considered acceptable by the USEPA. The primary

contributors to the total risk estimate are inhalation of radon decay products and external

gamma radiation (approximately 75 and 25 % for both Area A and Area G, respectively).

As mentioned above, the risk estimate resulting from inhalation of radon decay products was

calculated with RESRAD, which models the indoor radon and radon decay product

concentration from the radium concentration in surrounding and underlying soil.

5.2.4.5 Future Resident Child

The resident child scenario is similar to the resident adult scenario. However, several

parameter values included in the risk calculations vary from those used for the adult to reflect

the differences in ingestion, inhalation, and occupancy rates. Risk estimates have been

calculated based on exposure point and background concentrations of ROPCs for residents

of both Area A and Area G. The risk estimates due to exposure point and background

concentrations of ROPCs for all pathways, excluding radon data, are shown in Attachment

G Rad Tables 6.21 through 6.26 for Area A, and Rad Tables 6.48 through 6.53 for Area G.

The net risk estimates are shown hi Attachment G, Rad Tables 6.27 and 6.54 for Area A and

Area G, respectively.

The net risk estimates for the resident child are 3.1E-02 and 2.4E-02 for Area A and

Area G, respectively. As was the case for the resident adult, the risk estimates exceed the

upper boundary of the USEPA acceptable risk range. The primary contributors to the total

risk estimate are inhalation of radon decay products and external gamma radiation
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(approximately 78 and 22 % for both Area A and Area G, respectively).

The differences in some parameter values used to estimate risk to the resident child

and adult slightly impact the risk estimate calculations. However, the main reason for the

lower lifetime risk to the child is simply a result of the shorter exposure duration (6 years)

compared to the 30-year exposure duration utilized in the resident adult scenario.

5.2.5 Uncertainty Analysis

Comparison of Results - RAGS and RESRAD

Pathway-specific, above-background excess lifetime cancer risk estimates were

calculated using both the RAGS methodology and the RESRAD and RESRAD-BASELINE

models. Both methodologies utilize carcinogenic slope factors published in HEAST

(USEPA, 1995). The RAGS methodology incorporates a straightforward calculation of

intake over the exposure period, which is multiplied by the pathway-specific carcinogenic

slope factor for each radionuclide. The total intake quantities computed by RESRAD are

influenced by its ability to 1) model the movement of radionuclides through environmental

media over time; and 2) account for the ingrowth, mobility, and decay of radioactive decay

products. Differences in the calculated risk estimates may result from RESRAD's ability to

perform environmental modeling of radionuclides.

The pathway-specific results generated via RAGS and RESRAD/RESRAD-

BASELINE are shown in Table 5-2. The risk estimates due to external radiation are fairly

consistent, with several sets of paired results essentially identical, and others falling within

a factor of two of each other with one exception, the risk due to inadvertent ingestion of soil

by all populations was significantly greater with RAGS in all scenarios. However, the

relative risk from soil ingestion was one to two orders of magnitude less than that due to

external radiation. The risk estimates derived with RESRAD due to inhalation of

particulates by the construction worker were approximately 1.5 orders of magnitude greater

than those calculated with RAGS.

As expected, the risk estimates derived with RAGS due to groundwater ingestion

from the upper glacial aquifer to the site worker, the resident adult, and resident child were

identical to those derived with RESRAD-Baseline. The risk estimates due to inhalation of
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TABLE 5-2
RAGS / RESRAD COMPARISON OF RESULTS

CAPTAIN'S COVE

POPULATION

TRESPASSER

SITE WORKER

CONSTRUCTION WORKER

RESIDENT ADULT

RESIDENT CHILD

PATHWAY

External Radiation

Ingestion of Surface Soil

External Radiation

Ingestion of Surface Soil

Ingestion of Groundwater

External Radiation

Ingestion of All Soil

Inhalation of Particulates

External Radiation

Ingestion of All Soil

Ingestion of Home-grown Produce

Ingestion of Groundwater

Inhalation of Radon Decay Products*

External Radiation

Ingestion of All Soil

Ingestion of Home-grown Produce

Ingestion of Groundwater

Inhalation of Radon Decay Products*

NET RISK

AREA A

RAGS

5.5E-06

4.1E-07

1.7E-04

1.8E-06

4.5E-06

l.OE-04

9.4E-06

2.4E-05

3.4E-02

3.4E-04

2.0E-04

1.5E-05

"

6.6E-03

1.4E-04

1.9E-05

I.5E-06

"

RESRAD

5.2E-06

1.1E-08

1.8E-04

4.0E-07

4.5E-06

l.OE-04

5.1E-07

3.7E-04

3.8E-02

2.3E-04

3.3E-03

1.5E-05

9.7E-02

7.5E-03

9.3E-05

3.0E-04

1.5E-06

2.4E-02

AREAG

RAGS

9.7E-07

1.9E-07

3.0E-05

8.4E-07

4.5E-06

8.2E-05

1 .OE-05

5.3E-05

2.7E-02

3.7E-04

2.2E-04

1.5E-05

--

5.3E-03

1 .5E-04

2.0E-05

1.5E-06

"

RESRAD

2.3E-06

6.3E-09

7.8E-05

2.3E-07

4.5E-06

7.9E-05

5.6E-07

8.3E-04

3.0E-02

2.5E-04

2.6E-03

1.5E-05

7.7E-02

5.9E-03

4.2E-05

2.3E-04

1.5E-06

1.9E-02

*: It is not possible to use RAGS methodology to quantify the risk from radon decay products in the absence of radon and radon decay product data.
Therefore, the radon inhalation pathway risk calculated with RESRAD is included here.
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radon decay products by both the resident adult and resident child were only performed via

RESRAD because it is not possible to use RAGS methodology to quantify the radon pathway

in the absence of radon and radon decay product data.

The risk estimates calculated with RESRAD due to ingestion of ROPCs in home-

grown produce were significantly higher than those calculated with RAGS. This apparent

discrepancy is not surprising because the methodology incorporated in RESRAD model

differs from that utilized in RAGS. Whereas RAGS performs a straightforward calculation

based on the fractional uptake from soil to plant, RESRAD incorporates several factors, such

as redistribution of ROPCs in soil and foliar deposition in addition to root uptake and rate

of soil erosion.

tr

5.2.6 Summary

Radionuclide analyses of soil samples showed that ROPCs present at Area A and

Area G are at concentrations which exceed the range of natural background. For several

populations evaluated, the total excess lifetime cancer risk estimates due to exposure to these

radioactive contaminants exceed the upper boundary of the risk range generally deemed

acceptable at CERCLA sites. Concentrations of radionuclides in sediments from the

retention ponds and the wetland area were within the range of natural background for soil.

Exposure to sediments, therefore, do not pose any above-background risk to current or future

populations.

Site worker, resident adult, and resident child exposure to groundwater via ingestion

result in total excess lifetime cancer risks within the USEPA acceptable risk range. It is

unclear if ROPCs have migrated into the upper glacial aquifer. Radionuclide concentrations

in groundwater which exceeded the MCLs were primarily due to relatively higher

concentrations of 228Ra. The sum of the 226Ra and228 Ra concentrations in groundwater from

all but three samples were less than the 5 pCi/L MCL set by the USEPA. However, two are

background wells (the background Konica well and the background well GW-MP-1 ID).

Therefore, the fluctuations in concentrations of radium may reflect regional variability.
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5.3 HUMAN HEALTH EVALUATION: CHEMICAL RISK

5.3.1 Data Evaluation

This section of the human health evaluation focuses on chemical contamination in

surface and subsurface soils throughout the Site, groundwater underlying the Site, and

surface water and sediment from the retention ponds and the wetland area. While the entire

environmental data set has been presented earlier, data summary tables, organized to

facilitate the data evaluation, are presented and discussed in the following sections. The

intent is to identify those environmental media and COPCs that, if contacted, pose potential

risks to human health. Where available, federal criteria are presented in the data summary

tables as a frame of reference in evaluating the levels of chemical contamination.

Laboratory analytical methodologies and data validation procedures were selected to

meet the data quality objectives identified in the Work Plan. All samples were analyzed by

non-RAS laboratories; CLP laboratories could not accept any samples from the Site due to

the potential for radioactive contamination. The laboratory statement of work and analytical

methodologies were developed to be consistent with the latest CLP methodology (ILM0.40

and OLM03.2 for TAL/TCL analyses) or USEPA-approved analytical methods for other

parameters. Analytical data were validated following USEPA guidelines by USEPA Region

II certified data validators.

Regarding environmental media, the soils, groundwater. surface water and sediment

are of concern because they are or may become readily available for human contact. Air is

also of concern due to the potential for airborne chemically-contaminated respirable

paniculate matter to be released from soil.

Regarding chemical contamination, the following process was used to select COPCs.

A concentration-toxicity screen was conducted first, to identify those chemicals in a

particular medium most likely to contribute significantly to the risk estimates. Chemicals

representing greater than 1% of the total relative risk were selected as COPCs. The

chemicals were then screened against USEPA. Region III risk-based concentrations (RBCs)

4 00757
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for residential use and tap water use (USEPA. 1998d) for soil and groundwater. respectively,

so as not to eliminate chemicals at concentrations greater than the RBCs. Chemicals detected

in concentrations greater than the RBCs were selected as COPCs. For the metals, since they

naturally occur in soil, if the average detected concentration in soil or sediment is less than

twice the site-specific average background concentration the chemical was eliminated as a

COPC. For the essential nutrients (i.e., calcium, iron, magnesium, potassium and sodium),

if the concentrations are less than nutrient screening concentrations calculated using

recommended Daily Allowances (RDA), the chemical was eliminated as a COPC. A number

of detected chemicals are without USEPA toxicity criteria and could not be included in the

concentration-toxicity screen. Chemicals without toxicity criteria are selected as COPCs and

evaluated qualitatively. Finally, chemicals with a USEPA weight-of-evidence classification

of A (i.e.. known human carcinogens) were also selected as COPCs. The concentration-

toxicity screen methodology and results, as well as the reason for selection or elimination of

COPCs where not based solely on the screen, are presented in Attachment F. The derivation

of the nutrient screening concentrations is also presented in Attachment F.

Chemical analytical data for soil, groundwater, surface water, and sediment from the

field investigation are summarized in Standard Tables 2.1 to 2.10 in Attachment H and

discussed below. The PCBs. a class of chlorinated hydrocarbons with a biphenyl nucleus,

were manufactured commercially in the U.S. as chemical mixtures under the trade name

Aroclor. They are routinely analyzed, quantified, and reported in environmental samples as

individual Aroclor mixtures (e.g., Aroclor 1254). Aroclors 1248, 1254, and 1260 were

detected in one or more samples. Concentrations of the Aroclor mixtures, where detected

in a sample, are summed and reported throughout this evaluation as simply "PCBs". Figures

depicting sample locations can be referenced in previous sections of the report. COPCs for

surface soil and all soil by area, for groundwater underlying the Site, and for surface water

and sediment are summarized below and presented in Standard Tables 2.1 to 2.10 in

Attachment H. With the exception of nine COPCs without USEPA toxicological criteria,

all of the COPCs are evaluated quantitatively. The nine COPCs without USEPA

toxicological criteria, which include three organic chemicals classified as polycyclic aromatic

hydrocarbons (PAHs) (acenaphthylene, benzo[g,h,i]perylene, and phenanthrene), one semi-
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volatile organic compound (4-methyphenol). three pesticides (endosulfan sulfate. endrin

aldehyde, and endrin ketone) and two metals (lead and magnesium), are evaluated

qualitatively.

5.3.1.1 Soil

Soil quality data are summarized in Standard Tables 2.1 to 2.6 in Attachment H;

frequency of detection, range of detected concentrations, range of qualifiers, locations of the

maximum detected concentrations, range of detection limits, concentrations used for

screening, background values, screening toxicity values, ARAR/TBC values (TBC values

are associated with specific exposure assumptions and risk values), ARAR/TBC sources,

COPC flags, and the rationales for chemical deletion or selection are provided. Data for soil

are grouped as previously discussed in Section 5.2.1 Data F.valuation for the human health

evaluation, radiological risk.

Site-specific background metals concentrations in soil are derived based on data from

selected samples collected during the Li Tungsten investigation. These samples were

collected from soil borings in areas that do not appear to have been impacted by site-related

activities. Data from the following seven soil samples at three boring locations and one test

pit location are used to characterize site-specific background:

Boring locations
LT-MP-5 LT-MP-11DB
LT-MP-5B LT-SB-13
LT-MP-11D LT-SB-13B

Test Pit location
LT-TP-06

Area A:
Based on the above analysis, eight [benzo(a)pyrene, benzo(g,h,i)perylene,

phenanthrene. PCBs. antimony, arsenic, copper, and lead] COPCs were selected in surface

soil and 19 [benzo(a)anthracene. benzo(a)pyrene. benzo(b)fluoranthene,

benzo(g,h.i)perylene. dibenz(a.h)anthracene, indeno(1.2.3-cd)pyrene. phenanthrene, endrin

aldehyde. PCBs. antimony, arsenic, barium, cadmium, cobalt, copper, iron, lead, and
,
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manuanesej COPCs were selected in all soil.

Area G:

Based on the above analysis, nine [benzo(b)fluoranthene. benzo(a)pyrene.

benzo(g.h.i)perylene. indeno( 1.2.3-cd)pyrene. phenanthrene. arsenic, barium, copper, and

lead] COPCs were selected in surface soil and 15 [acenaphthylene. benzo(a)anthracene.

benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h.i)perylene. phenanthrene. endosulfan

sulfate, endrin ketone, PCBs, antimony, arsenic, cadmium, iron. lead, and manganese]

COPCs were selected in all soil.

5.3.1.2 Groundwater

Groundwater quality data from ten on-site monitoring wells (CDM-3 is designated

a background well as described below) are summarized in Standard Tables 2.7 to 2.8;

frequency of detection, range of detected concentrations, range of qualifiers, locations of the '

maximum detected concentrations, range of detection limits, concentrations used for

screening, background values, screening toxicity values. ARAR values. ARAR sources,

COPC flags, and the rationales for chemical deletion or selection are provided. Here the

ARARs are the USEPA MCLs promulgated under the Federal Safe Drinking Water Act. A

MCL is the maximum permissible level of a contaminant in water which is delivered to any

user of a public water system.

Site-specific background concentrations in groundwater are derived based on data

from selected monitoring wells collected during the Li Tungsten investigation. These

include two rounds of data from monitoring wells MP-5 and MP-11D. as well as one sample

(GW-Konica-01) collected from a well installed for an investigation of the neighboring

Konica Imaging property that had been identified as representing background conditions.

In addition to the samples from the Li Tungsten investigation, one on-site monitoring well

(CDM-3) at the Captain's Cove site was identified as representative of background; the

sample collected from this well (CC-MW-CDM-3) was also included in the background data

set.

Based on the above analysis. 17 [benzene, chlorobenzene. chloroform. 1.2-

dichloroethane, 1,2-dichloroethene, methylene chloride, tetrachloroethene, toluene,
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trichloroethene. vinyl chloride. bis(2-chloroethyl)ether. 1.4-dichlorobenzene. endosulfan

sulfate. antimony, arsenic, lead, and magnesium] COPCs were selected in groundwater.

5.3.1.3 Surface Water and Sediment

Surface water and sediment quality data are summarized in Standard Tables 2.9 and

2.10, respectively; frequency of detection, range of detected concentrations, range of

qualifiers, locations of the maximum detected concentrations, range of detection limits,

concentrations used for screening, background values (for sediment only), COPC flags, and

the rationales for chemical deletion or selection are provided. Surface water data collected

from one location in each of the retention ponds and surface water quality data from one

sample collected in the topographic depression in the southwestern portion of the Site were

combined to represent on-site surface water. Sediment quality data collected from one

location in each of the retention ponds were combined to represent sediment in the retention

ponds. The sampling locations in the wetland area were analyzed for radionuclides only.

No site-specific background data were collected for surface water and sediment as

pan of either this or the Li Tungsten investigations. Site-specific background concentrations

in soil are used for screening metals in sediment. No toxicity screening values are available

for surface water and sediment. Therefore, only the concentration/toxicity screen, nutrient

screen, and. for sediment, comparison to background were used to select COPCs.

Based on the above analysis, 11 [aluminum, antimony, arsenic, barium, cadmium,

copper, iron, lead, manganese, nickel, and vanadium] COPCs were selected in surface water

and ten [benzo(g,h.i)perylene. phenanthrene. 4-methylphenol, antimony, arsenic, cadmium,

copper, lead, silver, and zinc] COPCs were selected in all soil.

5.3.2 Exposure Assessment

The objective of the exposure assessment is to estimate the type and magnitude of

human exposure to the COPCs that are present at or migrating from the media being

evaluated.
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5.3.2.1 Potentially Exposed Populations

Potentially exposed populations are as discussed previously in Section 5.2.2.1

Potentially Exposed Populations for the radiological risk assessment.

53.2.2 Exposure Pathways

Exposure pathways are generally as discussed in Section 5.2.2.2 Exposure Pathways

for the radiological risk assessment with the following exceptions:

• instead of external radiation, dermal contact with COPCs in soil, surface water,
sediment, and groundwater is considered.

• trespasser exposure pathways include exposure to surface water in the retention
ponds and low area via dermal contact and do not include exposure to sediment at the
wetland area because no chemical analyses were performed for those samples.

• because volatile organic chemicals (VOCs) were selected as COPCs in groundwater,
resident exposure to VOCs in groundwater via inhalation during showering is
evaluated.

• and resident exposure to chemicals in home-grown produce is not evaluated.

The exposure pathways selected for evaluation and the basis for inclusion or

exclusion of certain exposure scenarios are provided in Standard Table 1 in Attachment H.

5.3.2.3 Data Utilization

Data utilization is as discussed previously in Section 5.2.2.3 Data Utilization for the

human health evaluation, radiological risk with one exception. If a COPC was not detected

in a sample, a value of '/2 its limit of detection is used as a "proxy" concentration. Adjusting

non-detects by assigning values of '/2 the limit of detection assumes that a chemical may be

present at a concentration just below the reported limit of detection. Data that were noted

(i.e.. qualified) by the laboratory or the data validator with an indicator that the concentration

was estimated, or that the identity of the chemical and the concentration were based on

presumptive evidence, were treated the same way as data without such qualifiers.

5.3.2.4 Estimates of Chemical Intake

Estimates of chemical intake are as discussed previously in Section 5.2.2.4.

Estimates of Contaminant Intake for the human health evaluation, radiological risk with the
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following exceptions. Exposure point concentrations of volatile COPCs in air from release

from groundwater during showering were calculated as described in Attachment F following

guidance in Schaum et al. (1992). An adjustment factor of 0.6 times the exposure point

concentration was used to evaluate exposure of the skin (termed dermal exposure) to the

volatile COPCs in groundwater during showering (Schaum et al., 1992). This approach was

also used for site worker exposure to groundwater via dermal contact. The exposure point

concentrations are presented in Standard Table 3 in Attachment H.

The generic equation for estimating chemical intakes which defines the intake

variables in terms of chemical-related, population-related and evaluation-determined

parameters is as follows:

Equation:
C D l = C x C R x EFD

BW x AT

Where:

GDI = Chronic Daily Intake; the amount of chemical at the exchange

boundary (mg/kg body weight-day)

C = Chemical concentration; the "average" concentration contacted over the

exposure period (e.g., mg/kg soil) (In practice, C is either the 95% UCL on the

average concentration or the maximum concentration.)

CR = Contact Rate: the amount of contaminated medium contacted/unit time or

event (e.g. liters/day)

EFD = Exposure frequency and duration; describes how long and how often exposure

occurs; often calculated using two terms (EF and ED)

EF = exposure frequency (days/year)

ED = exposure duration (years)

BW = Body Weight; the average body weight over the exposure period (kg)

AT = Averaging Time; time period over which exposure is averaged (days)

The averaging time (AT) referenced depends on the type of toxic effect being

assessed. When evaluating exposures for potential long-term, non-cancer health effects,

intakes are calculated by averaging over the period of exposure. This is equal to the
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exposure duration (ED) multiplied by 365 days/year. When evaluating potential carcinogenic

risks, intakes are calculated by prorating the total cumulative intake over a lifetime (i.e.,

lifetime average daily intake). This is equal to 70 years multiplied by 365 days/year. This

distinction is consistent with the hypothesis that the mechanism of action for each of these

effects is different. The approach for carcinogens is based on the assumption that a high dose

received over a short period of time is equivalent to a corresponding low dose spread over

a lifetime.

Application of the exposure equations results in estimates of chemical intake or

absorbed dose expressed in mg of chemical per kg body weight per day (mg/kg-day).

Other variables used in estimating chemical intakes are as discussed previously in

Section 5.2.2.4 Estimates of Radionuclide Intake for the human health evaluation,

radiological risk and are presented in Standard Tables 4.1 to 4.18 in Attachment H for soil,

groundwater, surface water, and sediment. Estimation of skin surface areas available for

contact and skin permeability factors are necessary for evaluation of the dermal contact

exposure route. The variables for estimating absorbed dose from dermal exposure are also

presented in Standard Tables 4.1 to 4.18 in Attachment H and are described below.

Soil - Dermal contact with soil is evaluated for arsenic, cadmium, and PCBs only;

this is due to the general lack of chemical-specific data on dermal absorption from the soil

matrix (USEPA. 1992). For dermal contact with soil, the surface area available for contact

(SA), the soil-to-skin adherence factor (SSAF), and the rate of absorption (DABS) are

considered.

A SA of 1970 cm2 is used to evaluate dermal contact with soil by trespassers: this

value represents 12.5% of the total body surface area. The 50th percentile total body surface

area of 12-18 years is 15,757 crrr (USEPA, 1989a). An SSAF of 1.00 mg/cm2 is used

(USEPA, 1992). The average body weight (BW) of 12-18 year olds is 57.7 kg (USEPA, 1989a).

An DABS of 3% is used for arsenic; this is the value recommended by Cal EPA (USEPA,

1993a). An DABS of 14% is used for the PCBs as recommended by the USEPA (1996a).

One % is used as the DABS for cadmium; this is the upper value of the 0.1 to 1 % range

provided by the USEPA (1992).

For site workers and construction workers, a SA of 2570 cm2- corresponding to the
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surface area of the hands, forearms, and face (calculated as half the surface area of the head)

is used (USEPA. 1989a). An adult BW of 70 Kg is used (USEPA. 1991). All other dermal

exposure parameters and assumptions are as discussed previously for trespassers.

SAs of 2425 cm2 and 872.5 cm2 are assumed in assessing dermal exposure of resident

adults and resident children, respectively. The SAs for resident adults and resident children

were also derived using 12.5% of the total body surface area. The 50th percentile total body

surface area for an adult (USEPA. 1989a) is 19.400 cm2. The 50th percentile total body

surface area (SA) for 2-6 year old children is 6980 cm2 (USEPA. 1992). BWs of 70 and 15

Kg are used for resident adults and children, respectively (USEPA. 1991). All other dermal

contact parameters and assumptions are as discussed previously for trespassers.

Groundwater - As dermal exposure of site workers may be possible during washing,

a SA of 2570 cnr. representing the skin surface of the hands, forearms, and face (calculated

as half the surface area of the head) is used (USEPA, 1989a). The permeability coefficients

(PCS) used to estimate dermal exposure are presented in Attachment F.

In the home, the greatest opportunity for dermal exposure to the COPCs in

groundwater is during showering or bathing. Thus, the entire surface areas of the body,

presented above, are used to evaluate exposure resident adult and resident children via

dermal contact. An exposure time (ET) of 12 minutes/day (or 0.2 hours/day) is used to

evaluate dermal exposure to the COPCs in groundwater; this value represents the 90th

percentile value for showering for all age groups (USEPA, 1989a). An inhalation rate of

0.83 m3/hr is used to evaluate inhalation of volatile COPCs released from groundwater

during showering (USEPA. 1989a)by both resident adults and children.

Surface Water: For trespasser exposure to via dermal contact, the PCS used to

estimate dermal exposure are as presented above for groundwater. An ET of 2 hours is

assumed. All of the other parameters and assumptions were discussed previously for

trespasser exposure to soil.

Sediment: The values used to estimate trespasser exposure via ingestion and dermal

contact are the same as those for the trespasser exposure to soil.
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5.3.3 Toxicity Assessment

The toxicity assessment, also termed the dose-response assessment, serves to

characterize the relationship between the magnitude of exposure and the potential that an

adverse effect will occur. It involves determining whether exposure to a chemical can cause

an increase in the incidence of a particular adverse health effect, and characterizing the nature

and strength of the evidence of causation. The toxicity information is then quantitatively

evaluated and the relationship between the dose of the contaminant received and the

incidence of adverse effects in the exposed population is evaluated.

The USEPA and other .regulatory agencies have performed toxicity assessments for

numerous chemicals and the guidance they provide is used in this human health evaluation.

These include verified reference doses, or RfDs. for the evaluation of noncarcinogenic effects

from chronic exposure and cancer potency slope factors for the evaluation of cancer risk

from lifetime exposure. Each of these is discussed below. Sources of toxicological

information and criteria, in order of preference, include IRIS (Integrated Risk Information

System), which is a USEPA database containing current health risk information for many

chemicals (USEPA. 1998b). the USEPA Health Effects Assessment Summary Tables

(HEAST) which are tabular presentations of provisional toxicity data (USEPA, 1997), and

the USEPA National Center for Environmental Assessment's (NCEA) Superfund Technical

Support Center (USEPA, 1998c).

5.3.3.1 Noncarcinogenic Effects

The potential for noncancer health effects associated with chemical exposure is

evaluated by comparing an estimated intake [such as a chronic daily intake (GDI)] over a

specified time period with a reference dose (RiD) derived for a similar exposure period. The

RfD is an estimate of a daily exposure level for the human population, including sensitive

subpopulations. that is likely to be without an appreciable risk of deleterious effects during

a lifetime. According to the USEPA, RfDs often have an uncertainty spanning perhaps an

order of magnitude or greater. Chronic RfDs, used in this report, are specifically developed
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to be protective of long-term exposure to a chemical. For the construction worker assumed

to have exposure over a 1 -year period, subchronic RfDs are the more appropriate criteria.

However, as subchronic RfDs are often lacking or in some cases set equal to chronic RfDs.

chronic RfDs are used as conservative approximations.

The RfDs for the characterization of chronic noncancer risk via both oral and

inhalation exposure routes are presented in Standard Table 5 in Attachment H. along with

the target organ, any uncertainty or modifying factors used in the derivation of the RfD, the

source of the RfD, and the date of the RfD. Generally order of magnitude (i.e.. in increments

of 10) uncertainty factors reflect the various types of data (e.g., a no observable adverse

affect level from a valid chronic study in humans) used to estimate the RfDs. Modifying

factors, that can range from greater than zero to 10, reflect qualitative professional judgement

regarding scientific uncertainties (e.g.. the completeness of the overall database) not covered

under the uncertainty factor. All of the reference doses and concentrations have been

developed by the USEPA.

RfDs for oral exposure are available for most of the chemicals of concern. RfDs are

not available, however, for dermal exposure. In their absence, oral RfDs are used and

adjusted as per USEPA guidance (USEPA. 1989b) to reflect absorbed dose. This allows for

comparison between exposures estimated as absorbed doses and toxicity values expressed

as absorbed doses. In the absence of chemical-specific information on oral absorption, a

default efficiency was assumed. Oral to dermal adjustment factors and the resulting adjusted

RfDs are also presented in Standard Table 5.

A limited number of reference concentrations (RfCs) for inhalation exposure are

available. Following consultation with the USEPA NCEA, the available RfCs were

converted into RfDs based on a standard inhalation rate of 20 m3/day, a standard body weight

of 70 kg, and appropriate chemical-specific information.

The RfD for Aroclor 1254, the lower of the two available Aroclor-specific RfDs (the

RfD for Aroclor 1016 is the other), is used as representative of all PCB mixtures. As

presented earlier, Aroclors 1248,1254, and 1260 were detected in one or more samples. Use

of the RfD for Aroclor 1254 may overestimate the hazard for the other Aroclor mixtures.
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The ratio of the estimate of chronic daily intake to the health-protective criterion

(CDI/RfD) is called a hazard quotient (USEPA. 1989b). The hazard quotient assumes that

there is a level of exposure (i.e.. the RfD) below which it is unlikely for even sensitive

subpopulations to experience adverse health effects. If the hazard quotient exceeds 1.0. there

may be concern for potential non-cancer effects. The greater the hazard quotient above 1.0.

the greater the level of concern.

5.3.3.2 Carcinogenic Effects

Regardless of the mechanism of effect, risk evaluation methods employed by the

USEPA generally derive from the hypothesis that thresholds for cancer induction by

carcinogens do not exist and that the dose-response relationship is linear at low doses. Such

risk evaluation methods often require extrapolation from high dose exposures to laboratory

animals, workers, or other highly exposed individuals to evaluate low doses more typical of

environmental exposures. In the absence of adequate information to the contrary, a

linearized, multistage, non-threshold low-dose extrapolation model is recommended by the

USEPA as the most appropriate method for assessing chemical carcinogens. The USEPA

emphasizes that this procedure leads to a plausible upper limit to the risk that is consistent

with some proposed mechanisms of carcinogenes'is (USEPA. 1996c, 1986),

Through application of this approach, the USEPA has derived estimates of

incremental excess cancer risk from lifetime exposure to potential carcinogens. This is ac-

complished by establishing the carcinogenic potency of the chemical substance through

critical evaluation of the various test data and fitting dose-response data to a low-dose

extrapolation model. The slope factor (which describes the dose-response relationship at low

doses) is expressed as a function of intake [i.e., (mg/Kg-day)'1]. The slope factors for the

carcinogenic COPCs presented in Standard Table 6 are used to estimate finite, upper limits

of risk at low dose levels administered over a lifetime. For children, the estimated cancer

risk reflects the potential risk over a lifetime due to childhood exposure. The weight-of-

evidence classification for carcinogenicity. the source of the slope factor, and the date of the

slope factor are also presented in Standard Table 6.

The USEPA recommends a tiered approach for selecting the appropriate slope factor
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for evaluating exposure to PCBs (USEPA 1996 and USEPA. 1998b). Based on this

approach, since exposure via soil ingestion. dermal contact (with application of an absorption

factor), and inhalation of respirable particulates are evaluated, the "high risk and persistence"

upper-bound slope factor is used as representative of all PCB mixtures.

A relative potency approach recommended by the USEPA (1993b) is used to estimate

cancer risks from exposure to the carcinogenic PAHs. The relative potency approach, which

takes into account the differing potencies of the carcinogenic PAHs, is used rather than the

former practice of assuming that all carcinogenic PAHs are equivalent in potency to

benzo[a]pyrene. Estimates of cancer risks under the equivalent potency assumption

overestimates the carcinogenic potency of most PAH mixtures since benzo[a]pyrene has

been demonstrated to be one of the most potent carcinogenic PAHs. The slope factor for

benzofa]pyrene is adjusted based on the following potencies of the other carcinogenic PAHs

relative to benzo[a]pyrene:

benzo[a]pyrene 1.0
benzo[a]anthracene 0.1
benzo[b]fluoranthene 0.1
dibenz[a.h]anthracene 1.0
ideno[1.2.3-c.d]pyrene 0.1

The following equation is used to arrive at an estimate of incremental cancer risk

(USEPA, 1989b):

Risk = GDI x SF
where:

Risk = a unitless probability (e.g., 2 x 10'5 or 2 in 100 thousand) of an
individual developing cancer;

GDI = chronic daily intake averaged over 70 years (mg/Kg-day); and

SF = slope factor, expressed in (mg/Kg-day)'1 —

4 0 0 7 6 9
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This linear equation is valid only at low risk levels (i.e.. below estimated risks of

0.01). According to the USEPA. this approach does not necessarily give a realistic

prediction of risk. The true value of the risk at trace ambient concentrations is unknown, and

may be as low as zero.

As with RfDs. the USEPA has not derived slope factors for dermal exposure. In their

absence, slope factors for oral exposure are used and adjusted to reflect absorbed dose. This

allows for risk estimation based on exposures estimated as absorbed doses and slope factors

expressed as absorbed doses. The same absorption factors used to adjust RfDs are applied

in adjusting slope factors.

5.3.3.3 Mixtures

The USEPA has also developed guidelines to evaluate the overall potential for

noncancer and cancer effects posed by multiple chemicals. For the evaluation of noncarcino-

genic health effects, this approach assumes that exposures to several chemicals at the same

time could result in an adverse health effect. The sum of the hazard quotients (for individual

chemicals, exposure routes, exposure pathways, or potentially exposed populations) is the

hazard index. When the hazard index exceeds 1.0. there may be concern for potential health

effects. Generally, hazard indices are only calculated for mixtures of chemicals that induce

the same effect (termed toxic endpoint) by'the same mechanism of action. COPCs that can

affect the same target organ or system (i.e.. have the same toxic endpoint), based on the

toxicological basis used to derive the RfDs (as presented in Standard Table 5), are as follows:

Toxicological Basis COPC

Central Nervous Aluminum
System Manganese

Circulatory System Antimony
(Hematopoietic) Barium

Cobalt
Zinc

Development PCBs
Barium

400770
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Immune System

Kidney

Liver

Skin

Gastrointestinal Tract

Lune

Nickel

PCBs

Toluene
Trichloroethene
1.4-Dichlorobenzene
Cadmium

Chlorobenzene
Chloroform
1,2-Dichloroethene (total)
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene
1,4-Dichlorobenzene
Iron

Arsenic
Silver

Copper

1.2-Dichloroethane

In this evaluation, the hazard quotients of a mixture of chemicals that can have

different effects are first summed into a hazard index as a screening-level analysis, as

recommended by the USEPA (1989b). This approach may overestimate the likelihood of

adverse, noncarcinogenic health effects. Then, toxic endpoint-specific hazard indices are

calculated.

For the evaluation of carcinogenic risks, the individual risks associated with exposure

to each chemical are summed. This additive approach, which assumes that the chemicals act

independently of each other (i.e., that there are no synergistic or antagonistic chemical

interactions and all chemicals produce the same effect) is used to approximate the

probabilities of the same individual developing cancer as a consequence of exposure to two

or more carcinogens.
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5.3.3.4 COPCs without Toxicological Criteria

USEPA-derived lexicological criteria (i.e.. RfDs. RfCs. and cancer slope factors for

oral and inhalation exposure) are not available to quantitatively assess the potential for

human health risks for nine COPCs including three PAHs (acenapthylene.

benzo[g,h,i]perylene and phenanthrene), one semi-volatile organic compound (4-

methylphenol). three pesticides (endosulfan sulfate, endrin aldehyde, endrin ketone) and two

metals (lead and magnesium). Concentrations of the essential nutrient magnesium were

elevated in seven often groundwater samples relative to background concentrations and were

elevated in five often groundwater samples relative to the nutrient screening concentrations.

These COPCs are evaluated qualitatively in the Risk Characterization section.

5.3.3.5 Toxicity Profiles

Toxicological summaries (termed ToxFAQs) prepared by the Agency for Toxic

Substances and Disease Registry (ATSDR) of the U.S. Public Health Service are provided

in Attachment H for those COPCs found to be the predominant contributors to risk estimates

greater than the USEPA acceptable levels.

5.3.4 Risk Characterization

The human health risks associated with potential exposure to the individual COPCs

for each potentially exposed population, currently and in the future in the absence of remedial

action, are presented in the Standard Tables 7.1 through 7.19 and 8.1 through 8.19 for non-

cancer hazards and cancer risks, respectively, in Attachment H. The potential for

noncarcinogenic and carcinogenic health effects associated with possible exposure to COPCs

in the media of concern are summarized in Standard Tables 9.1 through 9.14 in the form of

total hazard indices and total estimated cancer risks, respectively, and discussed below.

Where the total hazard index or total estimated cancer risk is greater than the USEPA

acceptable levels, the COPCs that are the predominant contributors to the risk estimates are

also presented in Standard Tables 10.1 through 10.10 in Attachment H; the risks for those

COPCs identified as predominant contributors are either greater than the USEPA acceptable
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levels or contribute significantly to total risks greater than the USEPA acceptable levels.

Total pathway hazard indices and total estimated pathway cancer risks are also presented.

Toxic endpoint-specific hazard indices are also calculated and presented in Standard Tables

9.1 through 9.14 in Attachment H.

The estimated risks are compared to the USEPA acceptable levels specified in the

National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (USEPA. 1990).

For noncarcinogenic health effects, the NCP states that acceptable exposure levels shall

represent concentration levels to which the human population, including sensitive subgroups,

may be exposed without adverse effect during a lifetime or part of a lifetime, incorporating

an adequate margin of safety. In practice, the USEPA defines this as both hazard quotients

and hazard indices less than or equal to 1.0. For known or suspected carcinogens, the NCP

states that acceptable exposure levels are generally concentration levels that represent an

excess upper bound lifetime cancer risk to an individual of between IO"4 (1 in 10,000) and

10'6(1 in 1.000.000).

5.3.4.1 Current and Future Adolescent Trespassers

Current and Future Scenarios: Surface Soil at Area A

The total hazard index (Standard Table 9.1) for adolescent trespasser exposure to the

COPCs in surface soil from ingestion and dermal contact is 1E+00 (i.e.. 1): this hazard index

is equal to the USEPA acceptable level of 1.0. The total estimated cancer risk (Standard

Table 9.1) is about IE-OS (i.e., 1 in 100,000), within the USEPA acceptable risk range.

Current and Future Scenarios: Surface Soil at Area G

The total hazard index (Standard Table 9.2) for adolescent trespasser exposure to the

COPCs in surface soil from ingestion and dermal contact is 2E-02 (i.e., 0.02); this hazard

index is less than the USEPA acceptable level of 1.0. The total estimated cancer risk

(Standard Table 9.2) is about 9E-07 (i.e., 9 in 10,000,000), less than the USEPA acceptable

risk range.

Current and Future Scenarios: Surface Water in the Retention Ponds and Low Area
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and Sediment in the Retention Ponds

The total hazard index (Standard Table 9.3) for trespasser exposure to the COPCs in

surface water from dermal contact and in sediment from ingestion and dermal contact is 3E-

01 (i.e.. 0.3); this hazard index is less than the USEPA acceptable level of 1.0. The total

estimated cancer risk (Standard Table 9.3) is about 2E-06 (i.e.. 2 in 1.000.000), within the

USEPA acceptable risk range.

5.3.4.2 Future Site Workers

Future Scenario: Surface Soil at Area A

The total hazard index (Standard Table 9.4) for site worker exposure to the COPCs

in surface soil from ingestion and dermal contact is 2E+00 (i.e., 2); this hazard index is

greater than the USEPA acceptable level of 1.0. indicating a potential for adverse,

noncarcinogenic health effects. Dermal contact with PCBs is the predominant contributor

to the risk estimate. The toxic endpoint-specific hazard indices for hematopoeitic.

developmental, immune system, skin, and gastrointestinal tract effects are less than or equal

to USEPA acceptable level. The total estimated cancer risk (Standard Table 9.4) is about 8E-

05 (i.e.. 8 in 100.000). within the USEPA acceptable risk range.

Future Scenario: Surface Soil at Area G

The total hazard index (Standard Table 9.5) for site worker exposure to the COPCs

in surface soil from ingestion and dermal contact is 3E-02 (i.e., 0.03); this hazard index is

less than the USEPA acceptable level of 1.0. The total estimated cancer risk (Standard Table

9.5) is about 5E-06 (i.e., 5 in 1,000,000), within the USEPA acceptable risk range.

Future Scenario: Groundwater

The total hazard index (Standard Table 9.6) for site worker exposure to the COPCs

in groundwater from ingestion and dermal contact is 4E+02 (i.e.. 400); this hazard index is

greater than the USEPA acceptable level of 1.0. indicating a potential for adverse,

noncarcinogenic effects. Ingestion of arsenic is the predominant contributor to the risk

estimate. The toxic endpoint-specific hazard indices for liver, lung, hematopoeitic. and
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kidney effects are less than or equal to the USEPA acceptable level. The toxic endpoint-

specific hazard index for skin effects is greater than the USEPA acceptable level. The total

estimated cancer risk (Standard Table 9.6) is about 6E-02 (i.e.. 6 in 100). greater than the

USEPA acceptable risk range. Ingestion of arsenic is the predominant contributor to the risk

estimate.

5.3.4.3 Future Construction Workers

Future Scenario: All Soil at Area A

The total hazard index (Standard Table 9.7) for construction worker exposure to the

COPCs in all soil from ingestion. dermal contact, and inhalation is 1E+02 (i.e., 100); this

hazard index is greater than the USEPA acceptable level of 1.0. indicating a potential for

adverse, noncarcinogenic health effects. Inhalation of manganese and cobalt, ingestion of

and dermal contact with arsenic, and ingestion of antimony are the predominant contributors

to the risk estimate. The toxic endpoint-specific hazard indices for liver, developmental,

immune system, kidney, and gastrointestinal tract effects are less than the USEPA acceptable

level. The toxic endpoint-specific hazard indices for skin, hematopoeitic and central nervous

system effects are greater than the USEPA acceptable level. The total estimated cancer risk

(Standard Table 9.7) is about 1E-04 (i.e.. 1 in 1,000). at the upper range of the USEPA

acceptable risk range.

Future Scenario: All Soil at Area G

The total hazard index (Standard Table 9.8) for construction worker exposure to the

COPCs in all soil from ingestion, dermal contact, and inhalation is 9E+02 (i.e., 900); this

hazard index is greater than the USEPA acceptable level of 1.0. indicating a potential for

adverse, noncarcinogenic health effects. Inhalation and ingestion of manganese are the

predominant contributors to the risk estimate. The toxic endpoint-specific hazard indices for

liver, hematopoeitic, developmental, immune system, and kidney effects are less than or

equal to the USEPA acceptable level. The toxic endpoint-specific hazard indices for skin

and central nervous system effects are greater than the USEPA acceptable level. The total

estimated cancer risk (Standard Table 9.8) is about 2E-05 (i.e.. 2 in 100.000), within the
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USEPA acceptable risk range.

5.3.4.4 Future Residents

Future Scenario: All Soil at Area A

The total hazard index (Standard Table 9.9) for adult resident exposure to the COPCs

in all soil from ingestion and dermal contact is 3E+01 (i.e., 30); this hazard index is greater

than the USEPA acceptable level of 1.0, indicating a potential for adverse, noncarcinogenic

health effects. Ingestion of and dermal contact with arsenic and ingestion of antimony are

the predominant contributor to the risk estimate. The toxic endpoint-specific hazard indices

for liver, developmental, immune system, kidney, gastrointestinal tract, and central nervous

system effects are less than or equal to the USEPA acceptable level. The toxic endpoint-

specific hazard indices for hematopoeitic and skin effects is greater than the USEPA
i

acceptable level. The total estimated cancer risk (Standard Table 9.9) is about 9E-03 (i.e..

9 in 1.000). greater than the USEPA acceptable risk range. Ingestion of and dermal contact

with arsenic are the predominant contributors to the risk estimate.

The total hazard index (Standard Table 9.12) for child resident exposure to the

COPCs in all soil from ingestion and dermal contact is 2E+02 (i.e.. 200): this hazard index

is greater than the USEPA acceptable level of 1.0. indicating a potential for adverse,

noncarcinogenic health effects. Ingestion of arsenic, manganese, antimony, iron, copper,

cadmium, and dermal contact with arsenic and cadmium are the predominant contributors

to the risk estimate. The toxic endpoint-specific hazard indices for developmental and

immune system effects are equal to the USEPA acceptable level. The toxic endpoint-specific

hazard indices for liver, kidney, hematopoietic, gastrointestinal tract, skin, and central

nervous system effects are greater than the USEPA acceptable level. The total estimated

cancer risk (Standard Table 9.12) is about 5E-03 (i.e., 5 in 1,000), greater than the USEPA

acceptable risk range. Ingestion of and dermal contact with arsenic are the predominant

contributors to the risk estimate.

Future Scenario: All Soil at Area G

400776
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The total hazard index (Standard Table 9.10) for adult resident exposure to the

COPCs in all soil from ingestion and dermal contact is 2E+01 (i.e.. 20): this hazard index

is greater than the USEPA acceptable level of 1.0. indicating a potential for adverse,

noncarcinogenic health effects. Ingestion of manganese and arsenic and dermal contact with

PCBs are the predominant contributors to the risk estimate. The toxic endpoint-specific

hazard indices for liver, hematopoeitic. and kidney effects are less than the USEPA

acceptable level. The toxic endpoint-specific hazard indices for developmental, immune

system, skin, and central nervous system effects are greater than the USEPA acceptable level.

The total estimated cancer risk (Standard Table 9.10) is about 1E-03 (i.e.. 1 in 1.000). greater

than the USEPA acceptable risk range. Ingestion of and dermal contact with arsenic are the

predominant contributors to the risk estimate.

The total hazard index (Standard Table 9.13) for child resident exposure to the

COPCs in all soil from ingestion and dermal contact is 2E+02 (i.e.. 200); this hazard index

is greater than the USEPA acceptable level of 1.0. indicating a potential for adverse,

noncarcinogenic health effects. Ingestion of manganese, arsenic. PCBs. antimony, and iron,

and dermal contact with PCBs and arsenic are the predominant contributors to the risk

estimate. The toxic endpoint-specific hazard index for kidney effects is less than the USEPA

acceptable level. The toxic endpoint-specific hazard indices for liver, developmental,

hematopoeitic. immune system, skin, and central nervous system effects are greater than the

USEPA acceptable level. The total estimated cancer risk (Standard Table 9.13) is about 7E-

04 (i.e., 7 in 10,000), greater than the USEPA acceptable risk range. Ingestion of arsenic is

the predominant contributor to the risk estimate.

Future Scenario: Groundwatet

The total hazard index (Standard Table 9.11) for adult resident exposure to the

COPCs in groundwater from ingestion, dermal contact, and inhalation is 1E+03 (i.e., 1000);

this hazard index is greater than the USEPA acceptable level of 1.0. indicating a potential

for adverse, noncarcinogenic effects. Ingestion of arsenic and antimony, inhalation of

chloroform, and dermal contact with arsenic are the predominant contributors to the risk

estimate. The toxic endpoint-specific hazard indices for lung and kidney effects are less than
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the USEPA acceptable level. The toxic endpoint-specific hazard indices for liver, skin, and

hematopoeitic effects are greater than the USEPA acceptable level. The total estimated

cancer risk (Standard Table 9.11) is about 2E-01 (i.e.. 2 in 10). greater than the USEPA

acceptable risk range. Ingestion of and dermal contact with arsenic are the predominant

contributors to the risk estimate.

The total hazard index (Standard Table 9.14) for child resident exposure to the

COPCs in groundwater from ingestion, dermal contact, and inhalation is 3E+03 (i.e.. 3000);

this hazard index is greater than the USEPA acceptable level of 1.0. indicating a potential

for adverse, noncarcinogenic effects. Ingestion of arsenic and antimony, inhalation of

chloroform and chlorobenzene, and dermal contact with arsenic are the predominant

contributors to the risk estimate. The toxic endpoint-specific hazard indices for lung and

kidney effects are less than the USEPA acceptable level. The toxic endpoint-specific hazard

indices for liver, skin, and hematopoeitic effects are greater than the USEPA acceptable

level. The total estimated cancer risk (Standard Table 9.14) is about 9E-02 (i.e.. 9 in 100),

greater than the USEPA acceptable risk range. Ingestion of and dermal contact with arsenic

are the predominant contributors to the risk estimate.

5.3.4.5 COPCs Without Toxicologicai Criteria

As presented earlier. USEPA-derived toxicological criteria are not available to

quantitatively assess the potential for human health risks for three PAHs. one semi-volatile

organic compound, three pesticides, and two metals. Possible health implications that may

be associated with exposure to these chemicals are as follows:

Acenaphthylene. benzo[g,h,i]perylene, and phenanthrene: These three chemicals are

among the 17 PAHs typically analyzed for and evaluated at hazardous waste sites; the 17

PAHs often occur together in the environment and many have similar environmental fate and

toxicological characteristics (ATSDR, 1996). However, reliable environmental fate and

toxicological information exists for only a few of the 17 PAHs and the potential health

effects of the other less well-studied PAHs must be inferred from this information (ATSDR,

1996). The USEPA (1998b) regards all three chemicals as not classifiable as to carcinoge-
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nicity.

As presented in Standard Table 2. benzo[g.h.i]perylene and phenamhrene were

detected in one or more soil samples in Area A and Area G in concentrations within the

range of other detected noncarcinogenic PAHs (e.g., tluoranthene). As presented in Standard

Table 2 in Attachment H. benzo[g,h,i]perylene and phenanthrene were also detected in one

sediment sample from the retention ponds. Since the other detected noncarcinogenic PAHs

were not selected as COPCs based on the concentration-toxicity screen, it is unlikely that

acenaphthylene, benzo[g.h,i]perylene nor phenanthrene in either soil or sediment would

significantly increase the risk estimates.

4-Methylphenol (p-cresol): 4-Methylphenol is an isomer of cresol which is derived

from coal tar. 4-Methylphenol is used largely as a disinfectant, in the formulation of

antioxidants, and also has many applications in the fragrance and dye industries.

It is readily absorbed through the skin and the membranes of the pulmonary system.

As such, intoxication may result from ingestion. inhalation, or absorption through the skin.

Chronic exposure can lead to liver, kidney, spleen, pancreas, and central nervous system

damage (Lewis. 1998).

Studies in animals have not found any additional effects that would occur after

long-term exposure to lower levels of cresols. It is possible that some of the effects in

humans listed above, such as kidney problems and anemia, might occur at lower levels if

exposure occurs over a longer time period. Effects on the nervous system, such as loss of

coordination and twitching of muscles, are produced by low levels of cresols in animals, but

it is not known whether low levels also cause such effects in humans. Cresols may enhance

the ability of carcinogenic chemicals to produce tumors in animals, and have some ability

to interact with mammalian genetic material in the test tube, but have not been shown to

produce cancer in humans or animals. The EPA has determined that cresols are possible

human carcinogens. Animal studies suggest that cresols probably would not produce birth

defects or affect reproduction in humans (ATSDR. 1997). 4-Methylphenol was detected in

one of the two sediment samples from the retention ponds at 0.52 mg/Kg.

400779
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oEndosulfan sulfate: Endosulfan sulfate is a reaction product found in technical

endosulfan, a man-made insecticide, as a result of oxidation in nature, biotransformation,

or photolysis. Information regarding the health effects associated with oral, dermal, and

inhalation exposure to endosulfan sulfate is unavailable (ATSDR, 1993a). Endosulfan

sulfate was detected in only one of ten soil samples at Area G at 0.0052 mg/Kg and in

one of ten groundwater samples, at 0.00017 mg/L.

Endrin aldehyde and Endrin ketone: Endrin aldehyde and endrin ketone are not

commercially used but are degradation products of the pesticide endrin. Endrin is no

longer produced or sold for general use in the United States. Information regarding the

health effects associated with oral, dermal, and inhalation exposure to endrin ketone is

generally unavailable although one dietary study in rodents suggests that exposure to

endrin ketone can cause liver dysfunction (ATSDR, 1994). Endrin aldehyde was detected

in only one of 19 soil samples at Area A (0.0084 mg/Kg) and endrin ketone was detected

in six of ten soil samples at Area G ranging in concentration from 0.0068 to 0.024 mg/Kg.

OLead: Chronic exposure to low levels of lead may result in hematologic (blood and

blood-forming), neurobehavioral, kidney, and other effects in humans (ATSDR, 1993b).

Effects such as slowed nerve conduction velocities, altered testicular function, reduced

hemoglobin production and other signs of impaired heme synthesis, and blood pressure

effects have been observed in adults. Children, who represent a sensitive portion of the

population, may experience an array of pathophysiological effects. Electrophysiological

effects, impaired cognitive performance (as measured by IQ tests, performance in school, and

other means), heme synthesis impairment, inhibition of pyrimidine and alanine synthesis,

interference with vitamin D hormone synthesis, and early childhood growth reductions have

been observed in children. In addition, factors influencing neurological development such

as low birth weights and decreased gestational age and deficits in mental indices have been

reported in infants.

Lead was detected in concentrations greater than the USEPA interim soil lead

guidance criterion of 400 mg/Kg for residential land use (USEPA, 1998a) or the soil lead

guidance range of 750 to 1700 mg/Kg for industrial land use (USEPA, 1996b) in the . _J
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r following soil and sediment samples:

Surface Soil:

All Soil:

Area G:

All Soil:

Retention Ponds:

CC-SB-21-0-2(512mg/Kg)

CC-TP-1-7-8 (29,500 mg/Kg)
CC-TP-2-4-5 (4,950 mg/Kg)
CC-TP-3-5-6 (10,000 mg/Kg)
CC-TP-4-5-6 (3,480 mg/Kg)
CC-SB-12-4-6 (801 mg/Kg)
CC-SB-13-4-6 (735 mg/Kg)
CC-SB-14-2-4 (6,810 mg/Kg)
CC-SB-15-2-4 (1,150 mg/Kg)
CC-SB-17-2-4 (3,330 mg/Kg)
CC-SB-18-4-6 (3,990 mg/Kg)
CC-SB-21-0-2 (512 mg/Kg)

CC-TP-6-5-6( 1,130 mg/Kg)
CC-SB-23-4-6 (870 mg/Kg)
CC-SB-24-6-8 (3,000 mg/Kg)
CC-SB-26-6-8 (1,200 mg/Kg)

CC-SED-1 (3.9 mg/Kg)
CC-SED-3 (271 mg/Kg)

Lead was detected in eight of the 10 groundwater samples (to 0.544 mg/L), as well

as in all of the four background groundwater samples (to 0.133 mg/L), at concentrations

greater than the USEPA MCL action level of 0.015 mg/L for lead in drinking water at the

tap.

Magnesium: Magnesium is an essential nutrient in humans involved as a cofactor

in many vital enzymatic reactions and important in the maintenance of membrane electric

potential. The kidney is the key organ in the homeostasis of magnesium, and disturbances

of magnesium metabolism have been described in several renal diseases. Most magnesium

compounds taken orally have minimal toxicity (Clayton and Clayton, 1994). By the

respiratory route, the few available data indicate moderate toxicity. There is no evidence that
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the inhalation of magnesium dust has led to lung injury. No reports of serious cases of

magnesium poisoning among industrial workers have been reported. Magnesium

concentrations less than those that impart an astringent taste typically pose no health

problems and are likely to be beneficial to human health; consequently, there are no health-

based limits for drinking water.

Magnesium concentrations greater than the nutrient screening concentration of 40

mg/L) were detected in groundwater samples from the following five monitoring wells:

CC-MW-1 (at 68.4 mg/L)
CC-MW-2 (at 48.0 mg/L)
CC-MW-5 (at 76.5 mg/L)
CC-MW-6 (at 64.2 mg/L)
CC-MW-8 (at 47.5 mg/L)

5.3.4.6 Uncertainty Analysis

Some uncertainty is inherent in the process of conducting predictive, quantitative

human health evaluations. Environmental sampling and analysis, fate and transport

modeling, and human exposure modeling are all prone to uncertainty, as are the available

toxicity data used to characterize risks.

Uncertainty associated with environmental sampling is generally related to the

limitations of the sampling in terms of the number and distribution of samples, while

uncertainty associated with the analysis of samples is generally associated with systematic

or random errors (e.g., false positive or negative results). Thus exposure may be

overestimated or underestimated depending on how well each environmental medium is

characterized.

While aspects of the exposure assessment methodology can result in overestimation

or underestimation of long-term exposure, exposure is probably overestimated, overall, for

the potentially exposed populations evaluated. The exposure point concentrations used in

the exposure assessment (i.e., the 95% UCL on the average concentration or the maximum

detected concentration, without consideration of environmental migration, transformation,

degradation, or loss) should result in overestimates of long-term exposure. As discussed in

Attachment F, potential exposure to non-volatile COPCs adsorbed to respirable particulates

made airborne from mechanical erosion is based on conservative air dispersion modeling that
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over predicts air concentrations.

Assumptions and model input parameters that result in reasonable maximum

exposure estimates are used in the exposure assessment: the actual frequencies and durations

of exposure would probably be less than evaluated so that long-term exposure should be

overestimated. Model input parameters (e.g.. permeability constants) which are influenced

by a number of factors may result in overestimates or underestimates of long-term exposure.

Potential exposure to chemicals in groundwater from dermal contact during

showering (or bathing/washing) is based on data from unfiltered water samples and, as

chemicals adsorbed to particulates in the water may be unavailable for dermal absorption,

exposure may be overestimated.

The derivation of health effects criteria that form the basis of the risk characterization

can result in overestimates or underestimates of potential health risks. In most cases, the

criteria are derived from extrapolation from laboratory animal data to humans. RfDs and

cancer slope factors for oral exposure are used as criteria to assess exposure from dermal

absorption. While the criteria for oral exposure are adjusted for such use following USEPA

guidance, oral absorption for the organic chemicals is assumed to be 100%; this may

underestimate dermal contact risks for some chemicals. For those chemicals with specific

oral absorption factors, consideration was not given to the absorption efficiency of the

exposure vehicle used in the studies on which the toxicity factors are based; this may

overestimate or underestimate dermal contact risks for some chemicals. Furthermore, for

some chemicals, health criteria are insufficient to determine reference doses or slope factors

for oral and/or inhalation exposure. As a result, the overall risks may be underestimated.

Central Tendency Analysis

As presented above, analysis of the soil and groundwater pathways resulted in risks

in excess of the USEPA acceptable levels for the future scenario site worker, construction

worker, resident adult, and resident child. Per USEPA, Region II guidance, the pathways are

reevaluated using central tendency exposure parameter values, where available, in place of

the upper-bound values used in the RME analysis. This was accomplished by calculating the

% difference between the RME and the central tendency exposure parameter values used in

the individual exposure route calculations for each population, where appropriate, and
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adjusting the RME risks accordingly. The exposure parameter values used in the central

tendency analysis are presented in Table 5-3 and the reevaluated risk estimates are presented

in Table 5-4. The revised exposure parameter values and reevaluated risks are described

below. Except as noted, all the other risk estimates remain greater than the USEPA

acceptable levels.

For future site worker exposure to surface soil, 50% of the ingestion and dermal

contact exposures (i.e., FI = 0.5), an exposed body surface area of 2,000 cm2, representing

a "typical case" limited to the head and hands (USEPA, 1992), and an exposure duration of

4 years, representing the 50th percentile time spent at a specific job (Bureau of Labor

Statistics. 1987) are used in the central tendency analysis. The hazard indices for ingestion

of and dermal contact with surface soil are approximately two and three times less,

respectively. The estimated cancer risks for ingestion of and dermal contact with surface soil

are approximately 13 and 16 times less, respectively. This reduces the total pathway hazard

index for site worker exposure to surface soil at Area A to below the USEPA acceptable

level of 1.0.

For future construction worker exposure to all soil. 50% of the ingestion and dermal

contact exposures (i.e.. FI = 0.5). an exposed body surface area of 2.000 cnr. representing

a "typical case" limited to the head and hands (USEPA. 1992), and an exposure frequency

of 20 days/year are used in the central tendency analysis. The hazard indices and estimated

cancer risks for ingestion, dermal contact, and inhalation exposures to all soil are

approximately six, eight, and three times less, respectively, for both the hazard index and the

cancer risk. This reduces the total pathway hazard index for construction worker exposure

to all soil at both Area A and Area G to below the USEPA acceptable level of 1.0.

For future adult resident exposure to all soil, 50% of the ingestion and dermal contact

exposures (i.e., FI = 0.5) and an exposure duration of 9 years, representing the national

median time spent at one residence (USEPA, 1989b), are used in the central tendency

analysis. The total hazard indices and total and estimated cancer risks are each

approximately two times less; the total pathway hazard indices remain greater than the

USEPA acceptable levels for adult resident exposure to all soil at Area A and Area G and

the total estimated cancer risks remain greater than the USEPA acceptable level for adult
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TABLE 5-3

SUMMARY OF EXPOSURE PARAMETERS
CENTRAL TENDENCY

CAPTAIN'S COVE

MEDIUM EXPOSURE PARAMETER
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•i TABLE 5-4

COMPARISON OF CANCER RISKS AND HAZARD INDICES
CAPTAIN'S COVE

EXPOSURE POPULATION
AND PATHWAY

FUTURE SCENARIO
SITE WORKERS
Ingestion of Surface Soil from Area A
Dermal Contact with Surface Soil from Area A
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

Ingestion of Surface Soil from Area G
Dermal Contact with Surface Soil from Area G
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

CONSTRUCTION WORKER
Ingestion of All Soils from Area A
r^ormol f'rtntaft ilrltln All Crtilo fmm A rftt A

RME
CANCER

RISK

2E-05
6E-05
8E-05

2E-06
3E-06
5E-06

7E-05
ic.n<

CENTRAL
TENDENCY

CANCER
RISK

2E-06
4E-06
5E-06

1E-07
2E-07
4E-07

IE-OS
•)C_ft£

RME
HAZARD

INDEX

5E-01
IE+00
2E+00

1E-02
2E-02
3E-02

2E+01
•ic_Lnn

CENTRAL
TENDENCY

HAZARD
INDEX

3E-01
4E-01
7E-01

6E-03
,8E-03
1E-02

3E+00
1C fll

CONSTRUCTION WORKER
Ingestion of All Soils from Area A
Dermal Contact with All Soils from Area A
Inhalation of Respirable Particulates at Area A
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

Ingestion of All Soils from Area G
Dermal Contact with All Soils from Area G
Inhalation of Respirable Particulates at Area G
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

ADULT RESIDENT
Ingestion of All Soils from Area A
Dermal Contact with All Soils from Area A
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

Ingestion of AH Soils from Area G
Dermal Contact with AH Soils from Area G
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

CHILD RESIDENT
Ingestion of AH Soils from Area A
Dermal Contact with All Soils from Area A
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

Ingestion of All Soils from Area G
Dermal Contact with All Soils from Area G
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

7E-05
IE-OS
4E-05
1E-04

9E-06
2E-06
4E-06
2E-05

7E-03 *
3E-03 »
9E-03

9E-04 *
4E-04 *
1E-03

5E-03
7E-04
5E-03

6E-04
1E-04
7E-04

IE-OS
2E-06
IE-OS
2E-05

1E-06
2E-07
1E-06
3E-06

3E-03 **
6E-04 **
3E-03

3E-04 **
3E-04 **
6E-04

2E-03
4E-04
3E-03

3E-04
5E-05
4E-04

2E+01
2E+00
9E+01
1E+02

1E+01
7E-OI
9E+02
9E+02

2E+01
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3E+01
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2E+01
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2E+02
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3E+01
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3E+02
3E+02

OE+OO
OE-H)0
OE+OO

OE+OO
OE+OO
OE+OO

9E+01
1E+01
1E+02

8E+01
3E+00
8E+01
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TABLE 5-3 (Continued)

SUMMARY OF EXPOSURE PARAMETERS
CENTRAL TENDENCY

CAPTAIN'S COVE

MEDIUM EXPOSURE PARAMETER

Exposure Frequency
Exposure Duration
Body Weight
Averaging Time for Non-Carcinogenic Effects

Averaging Time for Carcinogenic Effects

[1] USEPA, 1991
[2] USEPA, 1989a
[3] Professional judgement
[4] USEPA, 1992a
[5] Bureau of Labor Statistics, 1 987
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TABLE 5-4 (Continued)

COMPARISON OF CANCER RISKS AND HAZARD INDICES
CAPTAIN'S COVE

EXPOSURE POPULATION
AND PATHWAY

SITE WORKERS
Ingestion of Groundwater

Dermal Contact with Groundwater
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

ADULT RESIDENT
Ingestion of Groundwater
Dermal Contact with Groundwater

Inhalation of Chemicals Volatilized from Groundwater
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

CHILD RESIDENT

Ingestion of Groundwater

Dermal Contact with Groundwater

Inhalation of Chemicals Volatilized from Groundwater
TOTAL PATHWAY HAZARD INDEX/CANCER RISK:

RME
CANCER

RISK

6E-02

4E-05
6E-02

2E-OI

5E-04
4E-08
2E-OI

9E-02
2E-04

4E-08

9E-02

CENTRAL
TENDENCY

CANCER

RISK

7E-03
5E-06

7E-03

4E-02
IE-04

4E-09
4E-02

5E-02

IE-08

5E-02

RME
HAZARD

INDEX

4E+02

2E-OI
4E+02

IE+03
3E+00

4E+OI
IE+03

2E-K)3

4E+00
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TENDENCY
HAZARD

INDEX

4E+02

2E-01
4E+02

1 K+03
3E-H)0

IE+01

IE+03

IE+03

6E+OI

IE+03

* Based on 30 year exposure. 6 year child exposure plus 24 year adult exposure.

»* Based on 15 year exposure. 6 year child exposure plus 9 year adult exposure.
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resident exposure to all soil at Area A but are reduced to within the upper end of the USEPA

acceptable risk range for adult resident exposure to all soil at Area G.

For future child resident exposure to all soil. 50% of the ingestion and dermal contact

exposures (i.e.. FI = 0.5) were assumed in the central tendency analysis. The total hazard

indices and total estimated cancer risks are each approximately two times less; the total

pathway hazard indices and total estimated cancer risks remain greater than the USEPA

acceptable levels for child resident exposure to all soil at both Area A and Area G.

For future site worker exposure to groundwater, an ingestion rate of 0.7 I/day, an

exposed body surface area of 2,000 cnr, and an exposure duration of 4 years are used in the

central tendency analysis: these values represent one-half the overall average adult tap water

consumption rate of 1.4 I/day (USEPA. 1989a. 1989b). a "typical case" limited to the head

and hands (USEPA. 1992). and the 50th percentile time spent at a specific job (Bureau of

Labor Statistics. 1987). respectively. The hazard indices for ingestion and dermal contact

exposure remain the same. The estimated cancer risks for ingestion and dermal contact

exposures are approximately three and eight times less, respectively. The total estimated

cancer risk, while reduced, remains greater than the USEPA acceptable risk range for site

worker exposure to groundwater.

For future adult resident exposure to groundwater. an ingestion rate of 1.4 I/day

(about six 8-ounce glasses/day), an inhalation rate of 0.6 nrVhour. an exposure time of 0.2

hours/day for inhalation while showering, and an exposure duration of 9 years are used in the

central tendency analysis. These values represent the average adult tap water consumption

rate (USEPA. 1989a. 1989b). an inhalation rate for all age groups while showering (USEPA.

1989b), the 50th percentile time spent showering, 0.1 hours/day, (USEPA, 1989b) plus 0.1

hours/day spent in the bathroom after the shower, and the national median time spent at one

residence (USEPA, 1989b), respectively. The hazard indices for ingestion and dermal

contact remain the same while the hazard index for inhalation is approximately three times

less. The estimated cancer risks are approximately five, four, and nine times less, for

ingestion, dermal contact, and inhalation, respectively. The total pathway hazard index,

while reduced, remains greater than the USEPA acceptable level. The total estimated cancer

risk, while reduced, remains greater than the USEPA acceptable risk range.
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For the resident child, an ingestion rate of 0.5 I/day (about four 4-ounce glasses/day),

an inhalation rate of 0.6 m3/hour. and an exposure time of 0.2 hours/day for inhalation while

showering are used in the central tendency analysis. These values represent the total average

daily consumption rate of water and water-based foods by a 2-year old child (USEPA.

1989a). an inhalation rate for all age groups while showering (USEPA, 1989a), and the 50th

percentile time spent showering, 0.1 hours/day, (USEPA, 1989b) plus 0.1 hours/day spent

in the bathroom after the shower, respectively. The total pathway hazard index and total

estimated cancer risk, while reduced, remain greater than the USEPA acceptable levels.

5.3.5 Summary

The human health evaluation addresses the consequences of reasonable maximum

exposure to COPCs from hypothetical current and future exposure scenarios in the absence

of remedial action at the Site. A summary of the risk estimates is presented in Standard

Tables 9.1 through 9.14 in Attachment H. Estimated risks that exceed the USEPA

acceptable levels and the chemicals associated with those risks are presented in Standard

Tables 10.1 through 10.10 and discussed below by environmental medium.

5.3.5.1 Soil

Area A

Potential exposure to soil at Area A results in hazard indices for noncancer effects

in excess of the USEPA acceptable level for all populations except the current/future

scenario adolescent trespasser and estimated cancer risks that exceed the USEPA acceptable

risk range for the future scenario resident adult and resident child. The predominant

contributors to hazard indices and cancer risks are arsenic, PCBs, antimony, manganese, and,

additionally for the child resident, cadmium, copper, and iron. While not evaluated

quantitatively, lead was detected in 12 of 19 samples at a concentration greater than the

USEPA interim soil lead guidance criterion of 400 mg/Kg for residential land use. Lead was

detected in seven of 19 samples at concentrations greater than the soil guidance range of 750

- 1700 mg/Kg for industrial land use.
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AreaG

Potential exposure to soil at Area G results in hazard indices for noncancer effects

in excess of the USEPA acceptable level for the future scenario construction worker, resident

adult, and resident child and estimated cancer risks that exceed the USEPA acceptable risk

range for the future scenario resident adult and resident child. The predominant contributors

to hazard indices and cancer risks are arsenic. PCBs, and manganese, and additionally for the

resident child, antimony. While not evaluated quantitatively, lead was detected in four of 10

samples at concentrations greater than the USEPA interim soil lead guidance criterion of 400

mg/Kg for residential land use and the soil lead guidance range of 750 - 1700 mg/Kg for

industrial land use.

5.3.5.2 Surface Water and Sediment

Potential exposure of an adolescent trespasser to surface water and sediment does not

result in a hazard index for noncancer effects or estimated cancer risks in excess of the

USEPA acceptable levels.

5.3.5.3 Groundwater

Potential exposure of the future scenario site worker, resident adult, and resident child

to groundwater underlying the Site results in hazard indices for noncancer effects in excess

of the USEPA acceptable level and, for the resident adult and resident child, estimated cancer

risks that exceed the USEPA acceptable risk range. The predominant contributors to the

hazard indices are arsenic, chloroform (for resident adult and resident child), and

chlorobenzene and antimony for the resident child. The predominant contributor to the

cancer risks is arsenic. While evaluated in the human health evaluation since groundwater

is a sole source aquifer, potable use of the shallow groundwater underlying the Site in the

future is unlikely due to the availability of a municipal water supply. In addition, while not

evaluated quantitatively, lead was detected in eight of the 10 groundwater samples at

concentrations greater than the USEPA MCL action level of 0.015 mg/L for lead in drinking

water at the tap.
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5.4 HUMAN HEALTH EVALUATION: RADIOLOGICAL AND CHEMICAL
RISKS

Carcinogenic risks associated with potential exposures to ROPCs and COPCs are

estimated in Sections 7.2 and 7.3. respectively. The environmental models, risk assessment

methodologies, and cancer slope factors used in the two analyses are unique to the ROPCs

and COPCs to which they have been applied. However, despite the differences in the

quantitative approach to assessing radiological and chemical carcinogenic risks, it is not

inappropriate to sum the risk estimates for populations that may be exposed to both types of

contaminants (USEPA, 1997). The resultant combined risks provide the best estimate of the

total estimated carcinogenic impact of Site contaminants on potentially exposed populations.

The total estimated cancer risks are presented in Table 5-5. For the chemical risk

evaluation, groundwater-related risks are combined with soil-related risks for the future

scenario site worker, resident adult, and resident child on an area-by-area basis. This was

done to conform with the radiological risk evaluation. Potential exposures to the current and

future scenario adolescent trespasser at Area A and Area G, the future scenario site worker,

resident adult, and resident child at Area A and Area G result in estimated total cancer risks

greater than the USEPA acceptable risk range. The predominant contributor (i.e.,

radiological or chemical) and the predominant environmental medium (i.e.. air, soil, or

groundwater) to the total estimated cancer risks varies.

Non-carcinogenic risks do not result from exposure to the radiological contaminants

present at the Site. Therefore, a combined radiological and chemical non-carcinogenic

hazard can not be evaluated.
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TABLE 5-5

SUMMARY OF CANCER RISKS: RADIOLOGICAL AND CHEMICAL
CAPTAIN'S COVE

EXPOSURE POPULATION
AND PATHWAY

CANCER
RISK

'URRENTAND FUTURE SCENARIOS
ADOLESCENT TRESPASSERS
Ingestion of surface soil from Area A (chemical) 7E-06
Dermal contact with surface soil from Area A (chemical) 6E-06
Ingestion of and external gamma from surface soil from Area A (radiological) S.9E-06
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 2E-05

Ingestion of surface soil from Area G (chemical) 5E-07
Dermal contact with surface soil from Area G (chemical) 4E-07
Ingestion of and external gamma from surface soil from Area G (radiological) 1.2E-06
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 2E-06

Dermal contact with surface water from the Retention Ponds and low area (chemical) 7E-08
Ingestion of sediment from the Retention Ponds (chemical) 1E-06
Dermal contact with sediment from the Retention Ponds (chemical) N/A
Ingestion of and external gamma from sediment from Area B (radiological) N/A
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 1E-06

FUTURE SCENARIOS
SITE WORKERS
Ingestion of surface soil from Area A (chemical) 2E-05
Dermal contact with surface soil from Area A (chemical) 6E-05
Ingestion of groundwater (chemical) 6E-02
Dermal contact with groundwater (chemical) 4E-05
Ingestion of and external gamma from surface soil from Area A and groundwater ingestion (radiological) I.8E-04
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 6E-02

Incestion of surface soil from Area G (chemical) 2E-06
Dermal contact with surface soil from Area G (chemical) 3E-06
Ingestion of groundwater (chemical) 6E-02
Dermal contact with groundwater (chemical) 4E-05
Ingestion of and external gamma from surface soil from Area G (radiological) 3.6E-05
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 6E-02

CONSTRUCTION WORKER
Ingestion of all soils from Area A (chemical) 7E-05
Dermal contact with all soils from Area A (chemical) IE-05
Inhalation.of respirableparticulates at Area A (chemical) . 4E-OS
Ingestion of, external gamma from, and inhalation of respirable particulates from all soils from Area A (radiological) 1.4E-04
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 3E-04

Ingestion of all soils from Area G (chemical) 9E-06
Dermal contact with all soils from Area G (chemical) 2E-06
Inhalation of respirable particulates at Area G (chemical) 4E-06
Ingestion of. external gamma from, and inhalation of respirable particulates from all soils from Area G (radiological) I.SE-04
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 2E-04
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TABLE 5-5 (Continued)

SUMMARY OF CANCER RISKS: CHEMICAL AND RADIOLOGICAL
CAPTAIN'S COVE

EXPOSURE POPULATION
AND PATHWAY

CANCER
RISK

ADULT RESIDENT
Ingestion of all soils from Area A (chemical) 7E-03
Dermal contact with all soils from Area A (chemical) 3E-03
1 ngestion of ground water (chemical) 2E-01
Dermal contact with groundwater (chemical) 5E-04
Inhalation of chemicals volatilized from groundwater (chemical) 4E-08
Ingestion, external gamma, produce ingestion, radon from soil at Area A and groundwater ingestion (radiological) 1.3E-01
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 3E-01

Ingestion of all soils from Area G (chemical) 9E-04
Dermal contact with all soils from Area G (chemical) 4E-04
Ingestion of groundwater (chemical) 2E-OI
Dermal contact with groundwater (chemical) 5E-04
Inhalation of chemicals volatilized from groundwater (chemical) 4E-08
Ingestion, external gamma, produce ingestion, radon from soil at Area G and groundwater ingestion (radiological) 1.1E-01
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 3E-01

CHILD RESIDENT
Ingestion of all soils from Area A (chemical) 5E-03
Dermal contact with all soils from Area A (chemical) 7E-04
Ingestion of ground water (chemical) 9E-02
Dermal contact with groundwater (chemical) 2E-04
Inhalation of chemicals volatilized from groundwater (chemical) 4E-08
Ingestion, external gamma, produce ingestion, radon from soil at Area A and groundwater ingestion (radiological) 3.1 E-02
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 1E-01

Ingestion of all soils from Area G (chemical) 6E-04
Dermal contact with all soils from Area G (chemical) 1E-04
Ingestion of groundwater (chemical) 9E-02
Dermal contact with groundwater (chemical) 2E-04
Inhalation of chemicals volatilized from groundwater (chemical) 4E-08
Ingestion, external gamma, produce ingestion, radon from soil at Area G and groundwater ingestion (radiological) 2.4E-02
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 1E-01

* Based on 30 year exposure, 6 year child exposure plus 24 year adult exposure.
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6.0 SUMMARY
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The FFS was implemented to investigate the overall extent of the radiological

contamination identified at the Captain's Cove site. During the 1970's and 80's, the Site was

used by the City of Glen Cove as a municipal landfill and accepted wastes from the Li

Tungsten site. In 1997, the NYSDEC conducted a surficial radiation survey and delineated

surficial contamination in two primary areas: the northwest comer (Area A) and the extreme

eastern corner (Area G). Additional smaller areas of contamination were also identified

(Areas B, C, D and E). The FFS included field observations, analytical sampling and gamma

logging profiles which further characterized the areas delineated by the NYSDEC

investigation.

Soil

In Area A, elevated concentrations (greater than 5 pCi/g) of thorium and uranium

series radionuclides were found in all five test pits and eight of the 15 soil boreholes.

Contaminated material was primarily found from the surface to approximately seven feet

below grade.

In Area G, elevated concentrations of thorium and uranium series radionuclides were

found in both test pits and in five of the eight soil borings. While the depth of contamination

varied, the maximum radionculide concentrations were found in the soil at depths between 6

to 8 feet below grade.

In subsurface soils, VOCs were detected in relatively few samples from Areas A and

G. VOCs were detected on the northeast edge of Area A (TP-2, SB-12 and SB-21) in soils

from 0 to 6 feet. TAGM guidance values were exceeded for acetone, 2-butanone, and

chlorobenzene. Likewise, seven SVOCs (benzo(b)fluoranthene, benzo(a) pyrene,

benzo(a)anthracene, chrysene, 2-3 dimethylphenol, napththalene, and carbozole) were

detected in subsurface soils at concentrations that exceeded the TAGM or USEPA SSL

guidance values. In addition, total PCBs exceeded the TAGM guidance value (1,000 ug/Kg)

in two samples (at concentrations up to 12,000 ug/Kg) located near the bulkhead in Area G

and the east edge of Area A near the unpaved road. Pesticides such as heptachlor epoxide
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were detected in five samples (three samples near the eastern end of Area A and two samples

in Area G) with two of the five samples from Area A slightly exceeding the TAGM guidance

value (20 ug/Kg).

Many inorganics in the subsurface soils located within Areas A and G were detected

at higher concentrations than in areas outside the areas of radiological concern. Some

inorganics in the soil are similar to accessory metals found in tungsten ore. For example,

arsenic was detected in 28 soil samples and exceeded the site-specific background

concentration in 24 samples and the TAGM guidance value in 23 samples. The highest

concentration of arsenic (2,760 mg/Kg) was detected in TP-1 in Area A. In contrast,

concentrations of arsenic detected in borings (SB-7 and SB-8) were 10.8 mg/Kg and 6.6

mg/Kg, respectively. Chromium, cobalt, manganese, nickel, antimony and beryllium also

showed similar distribution patterns (higher in areas associated with Areas A and G than

outside these areas).

Groundwater

Several VOCs (petroleum and chlorinated volatile hydrocarbons) were detected in

samples from CDM-2 and MW-3 located geographically outside of Area A and G. Several

SVOCs were detected in three monitoring wells (MW-3, CDM-1 and CDM-2). CDM-1 and

CDM-2 are hydraulically upgradient of Area G and MW-3 is located in the middle of the site.

One pesticide (Endosulfan sulfate) was detected at a low concentration in CDM-4. PCBs

were not detected in any of the samples.

Inorganics in groundwater were frequently detected with similar distribution patterns.

Arsenic, antimony, aluminum, selenium and thallium were detected above MCLs. For

arsenic, aluminum and antimony, the highest concentrations were detected in MW-8 at

concentrations exceeding the NYSDEC and EPA MCLs (6 ug/L to 200 ug/L). Arsenic was

detected in seven of the ten wells at concentrations ranging from 2.3 J ug/L (MW-2) to

10,200 ug/L (MW-8). Antimony was detected in three of the 10 wells, with the highest

concentration detected in MW-8 (41.4 ug/L). Aluminum was detected in four of the 10 wells

at concentrations ranging from 25.6 J ug/L (MW-5) to 254 E ug/L (MW-8).

Uranium and thorium series radionuclide concentrations were less than 2 pCi/L in all
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surface water samples.

Surface Water

VOCs, SVOCs and pesticides were not detected from the three surface water samples

collected from the east and west retention ponds and topographic depression in the

southwestern portion of the Site near Area C and downgradient of Area A. In general, SW-3

(topographic depression) had significantly higher concentrations of inorganics detected than

either of the two retention pond samples. In addition, SW-3 exceeded the surface water

standards for aluminum (15,000 ug/L), cobalt (43.6 ug/L), copper (333 ug/L), iron (62,000

ug/L), lead (418 ug/L), manganese (1,840 ug/L), nickel (63.6 ug/L), and zinc (77e ug/L).

Sediment

Only two VOC compounds (acetone and 2-butanone) were detected at low concentrations

from one of the two sediment samples collected from the topographic depression near Area

C. SVOCs and PCB compounds were not detected in either SED-1 (west retention pond) or

SED-3 (topographic depression). Several pesticide compounds were detected. Inorganics

detected in SED-3 generally had higher concentrations than SED-1. For example, antimony,

arsenic, cadmium, chromium, and nickel were detected at higher concentrations in SED-3

than in SED-1. The lead concentration, for example, was approximately 69 times greater in

SED-3 (3.9 mg/Kg vs. 271 mg/Kg). Uranium and thorium series radionuclide concentrations

were less than 2 pCi/g in all sediment samples.

Radiological Risk

Radionuclide analyses of soil samples showed that ROPC are present in Area A and

Area G at concentrations which exceed the range of natural background. For several

populations evaluated, the total excess lifetime cancer risk estimates due to exposure to these

radioactive contaminants exceeded the upper boundary of the risk range generally deemed

acceptable at CERCLA sites. Concentrations of radionuclides in sediments from the

retention ponds and the wetland area were within the range of natural background for soil.
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Exposure to sediments, therefore, does not pose any above-background risk to current or

future populations.

Site worker, resident adult and resident child exposure to groundwater via ingestion

resulted in total excess lifetime cancer risks within the USEPA acceptable risk range. It is

unclear if ROPC have migrated into the Upper Glacial aquifer. Radionuclide concentrations

in groundwater which exceeded the MCLs were primarily due to relatively higher

concentrations of228 Ra. The sum of the 226 Ra and 228 Ra concentrations in groundwater from

all but three samples were less than the 5 pCi/L MCL set by the USEPA. Two of these

samples came from background wells (Konica-1 and MP-HD), therefore, the fluctuations in

concentrations of radium may reflect regional variability.

Chemical Risk

The human health evaluation addresses the consequences of reasonable maximum

exposure to COPC from hypothetical current and future exposure scenarios in the absence of

remedial action at the Captain's Cove site. Estimated risks that exceed the USEPA
.->•

acceptable levels and the chemicals associated with those risks are discussed below by

environmental medium.

Potential exposure to soil in Area A results in hazard indices for noncancer effects in

excess of the USEPA acceptable level for all populations except the current/future scenario

adolescent trespasser. Estimated cancer risks that exceed the USEPA acceptable risk range

for the future scenario resident adult and resident child. The predominant contributors to

hazard indices and cancer risks are arsenic, PCBs, antimony, manganese, and additionally for

the child resident, cadmium, copper and iron. While not evaluated quantitatively, lead was

detected in 12 of 19 samples at a concentration greater than the USEPA interim soil lead

guidance criterion of 400 mg/Kg for residential land use. Lead was detected in seven of 19

samples at concentrations greater than the soil guidance range of 750 - 1,700 mg/Kg for

industrial land use.

Potential exposure to soil in Area G results in hazard indices for noncancer effects in

excess of the USEPA acceptable level for the future scenario construction worker, resident

adult, and resident child. Estimated cancer risks exceed the USEPA acceptable risk range for

t

t
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the future scenario resident adult and resident child. The predominant contributors to hazard

indices and cancer risks are arsenic, PCBs, manganese, and additionally for the resident

child, antimony. While not evaluated quantitatively, lead was detected in four of 10 samples

at concentrations greater than the USEPA interim soil lead guidance criterion of 400 mg/Kg

for residential land use and the soil lead guidance range of 750 - 1,700 mg/Kg for industrial

land use.

Potential exposure of an adolescent trespasser to surface water and sediment does not

result in a hazard index for noncancer effects or estimated cancer risks in excess of the

USEPA acceptable levels.

Potential exposure of the future scenario site worker, resident adult and resident child

to groundwater underlying the Captain's Cove site results in hazard indices for noncancer

effects in excess of the USEPA acceptable level. For the resident adult and resident child,

estimated cancer risks exceed the USEPA acceptable risk range. The predominant

contributors to the hazard indices are arsenic, chloroform (for resident adult and resident

child), and chlorobenzene and antimony for the resident child. The predominant contributor

to the cancer risks is arsenic. While evaluated in the human health evaluation since

groundwater is a sole source aquifer, potable use of the shallow groundwater underlying the

Captain's Cove site in the future is unlikely due to the availability of a'municipal water

supply. In addition, while not evaluated quantitatively, lead was detected in eight of the 10

groundwater samples at concentrations greater than the USEPA MCL action level of 0.015

mg/L for lead in drinking water at the tap.

Radiological and Chemical Risk

Despite the differences in the quantitative approach to assessing radiological and

chemical carcinogenic risks, it is not inappropriate to sum the risk estimates for populations

that may be exposed to both types of contaminants. The resultant combined risks provide the

best estimate of the total estimated carcinogenic impact of Captain's Cove site contaminants

on potentially exposed populations.

Potential exposures to the current and future scenario adolescent trespasser, the future

scenario site worker, resident adult and resident child in Area A and Area G result in total
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cancer risk estimates which are greater than the USEPA acceptable risk range. The

predominant contributor (i.e., radiological or chemical) and the predominant environmental

medium (i.e., air, soil, or groundwater) to the total estimated cancer risks varies.

Non-carcinogenic risks do not result from exposure to the radiological contaminants

present at the site, therefore, a combined radiological and chemical non-carcinogenic hazard

can not be evaluated.

t
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8.0 GLOSSARY

8.1 Abbreviations and Acronvms

ABBREVIATION/ACRONYM

ARARs Applicable or Relevant and Appropriate Requirements

ARCS Alternative Remedial Contracting Strategy

ASTM American Society of Testing Materials

AWQC Ambient Water Quality Criteria

CAA Clean Air Act

C & D Construction and Demolition (debris)

CDM Camp Dresser and McK.ee

CERCLA Comprehensive Environmental Response. Compensation, and Liability Act of

1980

CFR Code of Federal Regulation

Ci Curie

CLP Contract Laboratory Program

cm Centimeter

CPM Counts Per Minute

CRQL Contract Required Quantification Limit

DO Dissolved Oxygen

DOE Department of Energy

DOT. Department of Transportation

ER-L Effects Range-Low

ER-M Effects Range-Medium

FAR Federal Acquisition Regulation

FFS Focussed Feasibility Study

FS Feasibility Study

FSP Field Sampling Plan

GM Geiger Mueller (Pancake Detector)
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Hart Fred C. Hart Associates. Inc.

HASP Health and Safety Plan

KCPM Counts Per Minute x 1.000

LLRWPA Low Level Radioactive Waste Policy Act

LNAPL Light Non-Aqueous Phase Liquid

LOAEL Lowest Observed Adverse Effect Level

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

MPI Malcolm Pirnie. Inc.

mrem millirem

mR/h milHRoentgen per hour

MSL Mean Sea Level

MW Monitoring Well

NAAQS National Ambient Air Quality Standards

NCP National Contingency Plan

NGVD National Geodetic Vertical Datum

NOAA National Oceanic and Atmospheric Administration

NOAEL No Observed Adverse Effect Level

NORM Naturally Occurring Radioactive Material

NPDES National Pollution Discharge Elimination System

NPL National Priorities List

NRC Nuclear Regulatory Commission

NTU Nephelometric Turbidity Unit

NYCRR New York Codes, Rules and Regulations

NYSDEC New York State Department of Environmental Conservation

NYSDOH New York State Department of Health

NYSDOS New York State Department of State

NYSWQS New York State Water Quality Standards and Guidance Values

OSHA Occupational Safety and Health Administration

PA Preliminary Assessment
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PAH Polycyciic Aromatic Hydrocarbons

PCB Polychlorinated Biphenyls

PCE Perchloroethylene

pCi/g picoCurie per gram

pCi/L picoCurie per Liter

PIC Pressurized Ion Chamber

PID Photoionization Detector

POC Principal Organic Contaminant

PRP Potentially Responsible Party(ies)

PVC Polyvinyl chloride

QAPjP Quality Assurance Project Plan

R Roentgen

Ra Radium

RCRA Resource Conservation and Recovery Act

rem rem

RI/FS Remedial Investigation/Feasibility Study

RME Reasonable Maximum Exposure

ROD Record of Decision

ROPC Radionuclide of Potential Concern

Roux Roux Associates

SARA Superfund Amendments and Reauthorization Act of 1986

SAS Special Analytical Services

SB Soil Boring

SDWA Safe Drinking Water Act

SED Sediment Sample

SGVs Sediment Guideline Values

SOP Standard Operating Procedure(s)

SPT Standard Penetration Test

SPDES State Pollution Discharge Elimination System

SSI Site Screening Investigation
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SSL Soil Screening Level

Sv Sievert

SW Surface Water Sample

SVOC Semi-Volatile Organic Chemical

TAGM Technical Assistance Guidance Memorandum (NYSDEC)

TAL Target Analyte List

TBC "To Be Considered" Material

TCL Target Compound List

TCLP Toxicity Characteristics Leaching Procedure

Th Thorium

TOC Total Organic Carbon

TP Test Pit

TRVs Toxic Reference Values

ug/Kg microgram per Kilogram

ug/L microgram per Liter

uR/h microRoentgen per hour

U Uranium

USACOE United States Army Corps of Engineers

USEPA United States Environmental Protection Agency

USGS United States Geological Survey

USRADS Ultra-Sonic Ranging and Data System

VOC Volatile Organic Compounds

8.2 Radiological Terms

Action level:
A derived, media-specific concentration or activity level for a hazardous substance that
(1) is based on a primary dose or risk limit and (2) triggers a response, such as further
investigation or cleanup, if exceeded. See investigation level.

Activity:
See radioactivity.
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ALARA (acronym for As Low As Reasonably Achievable):
A basic concept of radiation protection which specifies that exposure to ionizing radiation
and releases of radioactive materials should be reduced as far below regulatory limits as
is reasonably achievable considering economic, technological, and societal factors, among
others. Reducing exposure at a site to ALAILl strikes a balance between what is possible
through additional remediation and the use of additional resources to achieve a lower
level. A determination of ALARA is a site-specific analysis that is open to interpretation,
because it depends on approaches or circumstances that may differ between regulatory
agencies. An ALARA recommendation should not be interpreted as a set limit or level.
An example of one approach to performing a site-specific ALARA analysis can be found
in Appendix G of the NRC draft report NUREG-1500 (Daily, et al.. 1994).

Alpha particle:
A positively charged particle emitted by some radioactive materials undergoing
radioactive decay.

Background radiation:
Radiation from cosmic sources; naturally occurring radioactive material, including radon
(except as a decay product of source' or special midair material): and global fallout as
it exists in the environment from the testing of nuclear explosive devices or from nuclear
accidents like Chernobyl which contribute to background radiation and are not under the
control of the licensee. Background radiation does not include radiation from source,
byproduct, or special nuclear materials regulated by the NRC.

Becquerel (Bq):
The International System (SI) unit of activity equal to one nuclear transformation
(disintegration) per second. 1 Bq - 2.7x10"" Curies (Ci) - 27.03 picocuries (pCi).

Beta particle:
An electron emitted from the nucleus during radioactive' decay.

Biased sample or measurement:
See judgement sample or measurement.

Chain of custody:
An unbroken trail of accountability—supported by documentation and signatures—that
ensures the physical security of samples, data, and records.

Cleanup:
Actions taken to prevent, minimize, or mitigate damage to the public health or welfare or
to the environment, which may otherwise result from a release or threat of release of a
hazardous substance to the environment. Cleanup is sometimes used interchangeably
with the terms remedial action, response action, or removal action.

Confidence interval:
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A range of values for which there is a specified probability (e.g.. 80%. 90%. 95%) that
this set contains the true value of an estimated parameter.

Contamination:
The presence of residual radioactivity in excess of levels which are acceptable for release
of a site or facility for unrestricted use.

Core sample:
A soil sample taken by core drilling.

Corrective action:
An action taken to deal with a release or threat of release of a hazardous substance that
could adversely affect humans or the environment or both. Corrective action is
sometimes used interchangeably with the terms remedial action, response action, or
cleanup.

Curie (Ci):
The customary unit of radioactivity. One curie (Ci) is equal to 37 billion disintegrations
per second (3.7 x 10'°dps = 3.7 x 10'° Bq). which is approximately equal to the decay of
one gram ot ~6Ra. Fractions of a curie, e.g. picocurie (pCi) or 10"|: Ci and microcurie
0-iCi) or 10"6Ci, are levels typically encountered in decommissioning.

Decay:
See radioactive decay.

Decontamination:
The removal of radiological contaminants from, or their neutralization on. a person, object
or area to within levels established by governing regulatory agencies. Decontamination
is sometimes used interchangeably with remediation, remedial action, and cleanup.

Direct measurement:
Radioactivity measurement obtained by placing the detector against the surface or in the
media being surveyed. The resulting radioactivity level is read out directly.

Dose commitment:
The dose that an organ or tissue would receive during a specified period of time (e.g., 50
or 70 years) as a result of intake (as by ingestion or inhalation) or one or more
radionuclides from a given release.

Dose equivalent (dose):
A quantity that expresses all radiations on a common scale for calculating the effective
absorbed dose. This quantity is the product of absorbed dose (rads) multiplied by a
quality factor and any other modifying factors. Dose is measured in Sv or rem.
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Duplicate:
One of two independent samples collected in such a manner that they are equally
representative of the parameter(s) of interest at a given point in space and lime.

Exposure pathway:
The route by which radioactivity travels through the environment to eventually cause a
radiation exposure to a person or group.

Exposure rate:
The amount of ionization produced per unit time in air by X-rays or gamma rays. The
unit of exposure rate is roentgens/hour (R/h); for decommissioning activities the typical
units are microroentgens per hour (^R/h), i.e. 10~6 R/h.

External radiation:
Radiation from a source outside the body.

Gamma (y) radiation:
Penetrating high-energy, short-wavelength electromagnetic radiation (similar to X-rays)
emitted during radioactive decay. Gamma rays are very penetrating and require dense
materials (such as lead or uranium) for shielding.

Indistinguishable from background:
The term indistinguishable form background means that the detectable concentration
distribution of a radionuclide is not statistically different form the background
concentration distribution of that radionuclide in the vicinity of the site or. in the case of
structures, in similar materials using adequate measurement technology, survey, and
statistical techniques.

Infiltration rate:
The rate at which a quantity of a hazardous substance moves from one environmental
medium to another--e.g., the rate at which a quantity of a radionuclide moves from a
source into and through a volume of soil or solution.

Inventory:
Total residual quantity of formerly licensed radioactive material at a site.

Investigation level:
A radionuclide specific level of radioactivity that results in additional investigation when
it is exceeded. See action level.

Lower limit of detection (LD):
The smallest amount of radiation or radioactivity that statistically yields a net result above
the method background. The critical detection level, Lc, is the lower bound on the 95%
detection interval defined for Lt) and is the level at which there is a 5% chance of calling
a background value "greater than background". This value should be used when actually
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counting samples or making direct radiation measurements. Any response above this
level should be considered as above background: i.e.. a net positive result. This will
ensure 95% detection capability for L,,. A 95% confidence interval should be calculated
for all responses greater than Lr

Minimum detectable concentration (MDC):
The minimum detectable concentration (MDC) is the a priori activity level that a specific
instrument and technique can be expected to detect 95% of the time. When stating the
detection capability of an instrument, this value should be used. The MDC is the
detection limit. L,>, multiplied by an appropriate conversion factor to give units of activity.

Missing or unusable data:
Data (measurements) that are mislabeled. lost, or do not meet quality control standards.
Less-than data are not considered to be missing or unusable data. See R.

Naturally occurring radionuclides:
Radionuclides and their associated progeny produced during the formation of the earth
or by interactions of terrestrial matter with cosmic rays.

Precision:
A measure of mutual agreement among individual measurements, usually under
prescribed similar conditions, expressed generally in terms of the arithmetic standard
deviation.

Qualified data:
Any data modified or adjusted as part of statistical or mathematical evaluation, data
validation, or data verification operations.

Quality:
The totality of features and characteristics of a product or service that bear on its ability
to meet the stated or implied needs and expectations of the user.

Quality assurance (QA):
An integrated system of management activities involving planning, implementation,
assessment, reporting, and quality improvement to ensure that a process, item, or service
is of the type and quality needed and expected by the client.

Quality Assurance Project Plan (QAPP):
A formal document describing in comprehensive detail the necessary QA, QC, and other
technical activities that must be implemented to ensure that the results of the work
performed satisfies the stated performance criteria.

Quality control (QC):
The overall system of technical activities that measure the attributes and performance of
a process, item, or service against defined standards to verify that they meet the stated
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requirements established by the client. (X' includes operational techniques and activities
that are used to fulfill requirements for quality.

R:
The rate of missing or unusable measurements expected to occur for samples collected
in reference areas or survey units. See missing or unusable data. See n,. (Not to be
confused with the symbol of the radiation exposure unit Roentgen.)

Radioactive decay:
The spontaneous transformation of an unstable atom into one or more different nuclides
accompanied by either the emission of energy and/or particles from the nucleus, nuclear
capture or ejection of orbital electrons, or fission. Unstable atoms decay into a more
stable state, eventually reaching a form that does not decay further or has a very long half-
life.

Radioactivity:
The mean number of nuclear transformations occurring in a given quantity of radioactive
material per unit time. The International System (SI) unit of radioactivity is the Becquerel
(Bq). The customary unit is the Curie (Ci).

Radiological survey:
Measurements of radiation levels associated with a site together with appropriate
documentation and data evaluation.

Radionuclide:
An unstable nuclide that undergoes radioactive decay.

Rem (radiation equivalent man):
The conventional unit of dose equivalent. The corresponding International System (SI)
unit is the Sievert (Sv): 1 Sv + 100 rem.

Remediation:
The process and associated activities resulting in removal of contamination from a site.
Remediation is sometimes used interchangeably with the terms remedial action, response
action, or decontamination.

Replicate:
A repeated analysis of the same sample or repeated measurement at the same location.

Representative measurement:
A measurement that is selected using a procedure in such a way that it. in combination
with other representative measurements, will give an accurate representation of the
phenomenon being studied.

Representativeness:
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A measure of the degree to which data accurately and precisely represent a characteristic
-of a population, parameter variations at a sampling point, a process condition, or an
environmental condition.

Reproducibility:
A measure of precision, usually expressed as a variance, that measures the variability
among measurement results of the same sample or location by different analysts.

Residual radioactivity:
Radioactivity in structures, materials, soils, groundwater. and other media at a site
resulting form activities under the licensee's control. This includes radioactivity from all
licensed and unlicensed sources used by the licensee, but excludes background
radioactivity. It also includes radioactive materials remaining at the site as a result of
routine or accidental releases of radioactive material at the site and previous burials at the
site, even if those burials were made in accordance with the provisions of 10 CFR Part
20.

Restoration:
Actions to return a remediated area to a usable state following decontamination.

Sample:
A part or selection from a medium located in a survey unit or reference area that
represents the quality or quantity of a given parameter or nature of the whole area or unit;
a portion serving as a specimen.

Scanning:
An evaluation technique performed by moving a detection device over a surface at a
specified speed and distance above the surface to detect elevated levels of radiation.

Sievert (Sv):
The special name for the International System (SI) unit of dose equivalent. 1 Sv = 100
rem = 1 Joule per kilogram.

Site:
Any installation, facility, or discrete, physically separate parcel of land, or any building
or structure or portion thereof, that is being considered for release.

Soil:
The top layer of the earth's surface, consisting of rock and mineral particles mixed with
organic matter. A particular kind of earth or ground ~ e.g.. sandy soil.

Soil activity (soil concentration):
The level of radioactivity present in soil and expressed in units of activity per soil mass
(typically Bq/kg or pCi/g).
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Split:
A sample that has been homogenized and divided into two or more aliquots for
subsequent analysis.

Subsurface soil sample:
A soil sample taken deeper than 15 cm below the soil surface.

Surface contamination:
Residual radioactivity found on building or equipment surfaces and expressed in units of
activity per surface area (Bq/nr or dpm/100 cnv).

Surface soil sample:
A soil sample taken form the first 15 cm of surface soil.

Survey:
A systematic evaluation and documentation of radiological measurements with a correctly
calibrated instrument or instruments that meet the sensitivity required by the objective of
the evaluation.

Survey plan:
A plan for determining the radiological characteristics of a site.

Survey unit:
A geographical area of specified size and shape at a remediated site for which a separate
decision will be made whether the unit attains the site-specific reference-based cleanup
standard for the designated pollution parameter. Survey units are generally formed by
grouping contiguous site areas with a similar use history and the same classification of
contamination potential. Survey units are established to facilitate the survey process and
the statistical analysis of survey data.

Working level:
A special unit of radon exposure defined as any combination of short-lived radon
daughters in 1 liter of air that will result in the ultimate emission of 1.3x10s MeV of
potential alpha energy. This value is approximately equal to the alpha energy released
from the decay of progeny in equilibrium with 100 pCi of ""Ra.

Validation:
Confirmation by examination and provision of objective evidence that the particular
requirements for a specific intended use are fulfilled. In design and development,
validation concerns the process of examining a product or result to determine
conformance to user needs.

Verification:
Confirmation by examination and provision of objective evidence that specified
requirements have been fulfilled. In design and development, validation concerns the
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process of examining a result of a given activity to determine conformance to the stated
requirements for that activity.

8.3 Baseline Risk Assessment Terms

Acute Effect:
A toxic effect resulting from exposure to one dose or multiple doses occurring within a
short period of time.

Adsorption:
The adhesion of chemicals in a thin layer of molecules to the surfaces of solid bodies
(e.g., soil) with which they come in contact.

Assessment Endpoint:
An explicit expression of the environmental value that is to be protected.

Avian:
Of. relating to, or derived from birds.

Baseline Risk Assessment:
An assessment (see Risk Assessment below) conducted to evaluate health risks in the
absence of any action to remediate (or clean up) a site.

Benthic:
Of. relating to. or occurring at the bottom of a body of water.

Bioaccumulation:
The net uptake of chemicals by organisms directly from water and/or through
consumption of food.

Carcinogen:
A chemical that is capable of increasing the risk of cancer.

Carcinogenesis:
The production of cancer, very likely a series of steps. The carcinogenic event so
modifies the genetic material or molecular control mechanisms of the affected cells that
they give rise to a population of altered cells, which eventually form a malignant tumor.

Carnivore:
A flesh-eating animal.

Central Tendency Analysis:
An analysis of risks estimated for the average or median individual exposure or dose for
the exposed population conducted as an alternative to the Reasonable Maximum Exposure
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(RME) analysis. It is based on average exposure point concentrations in the different
environmental media and 50th percentile exposure parameters. The analysis provides
alternative risk estimates which, when compared to the RME risk estimates, allows risks
to be characterized as a range. In so doing, the comparison provides a measure of the
uncertainty in the baseline risk assessment process.

Chemical of Potential Concern (COPC):
A chemical selected for detailed evaluation in the risk assessment that is representative
of the chemical contamination at the site and the health risks posed by those chemicals.

Chronic Daily Intake (GDI):
Rate of exposure to a chemical, expressed as the amount of the chemical people contact
each day. averaged over the period of exposure (units = milligrams of chemical per
kilogram body weight per day = mg/Kg/d).

Chronic Effect:
A toxic effect resulting from exposure to multiple doses over an extended period of time,
typically many years or a lifetime.

Critical Effect:
In the spectrum of toxicity produced by a chemical, the adverse effect that occurs at the
lowest dose. As the dose is increased from a no effect level, the critical effect is the first
adverse effect to occur.

Data Evaluation:
The component of the risk assessment where relevant site data are compiled and analyzed
to select radionuclides and chemicals of potential concern.

Dose:
The amount of a chemical to which a person is exposed (units = milligrams of chemical
per kilogram body weight per day = mg/Kg/d). In laboratory studies, the dose is the
amount of the test chemical given to each animal every day. USEPA Exposure
Assessment Guidelines (57 FR 22888 - 22938, 29 May 92) make the following
distinctions:

Absorbed Dose: The amount of the chemical that crosses the outer boundary of
the body (e.g., as with dermal exposure) and is available for interaction with
biologically significant receptors.
Applied Dose: The amount of a chemical at the absorption barrier of the body
(e.g., the lung or the digestive tract) available for absorption.

Dose-Response Relationship:
The quantitative relationship between the amount of exposure to a chemical and the extent
of toxic effect produced by that exposure.
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Epidemiological Study:
Study of human populations to identify causes of disease. Epidemiology studies often
compare the health status of a group of persons who have been exposed to a suspect
chemical with that of a comparable, but unexposed. group.

Equilibrium Partitioning (EqP) Approach:
The equilibrium partitioning (EqP) approach to sediment classification focuses on
predicting the chemical interaction among sediment, interstitial water (i.e.. the water
between sediment particles), and contaminants. Chemically contaminated sediments are
expected to cause adverse biological effects if the predicted interstitial water
concentration for a given contaminant exceeds the chronic water quality criterion for that
contaminant.

Excess Lifetime Risk:
The additional or extra risk incurred over the lifetime of an individual. Approximately
20% - 30% of the population will develop cancer during a lifetime; this is the background
cancer rate. Excess risk is that level of risk which is in addition to the background rate.

Exposure:
Contact of an organism (human or animal) with a chemical agent. Exposure is quantified
as the amount of the chemical coming into contact with the outer boundary of the body.
Most of the time, the chemical is contained in air. water, soil or a commercial/industrial
product and exposure to the chemical is a result of exposure to the media containing the
chemical.

USEPA Exposure Assessment Guidelines (57 FR 22888 - 22938. 29 May 92) provide the
following definition: Exposure to a chemical is the contact of that chemical with the
external side of the boundary separating the "outside of the body" from the ''inside of the
body".

Exposure Assessment:
The component of risk assessment that involves determining or estimating the magnitude,
frequency, duration, and route of exposure to a chemical in the environment. The
exposure assessment considers the nature and size of the exposed population and can
focus on past, current, or future exposures, based on different land uses, consumer usage
and/or human activity patterns.

USEPA Exposure Assessment Guidelines (57 FR 2288 - 22938,29 May 92) state that an
exposure assessment describes the intensity, frequency and duration of contact, and often
evaluates the rates at which the chemical crosses the outer boundary of the body, the
resulting amount of the chemical that actually crosses the boundary, and the amount
absorbed.
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Exposure Pathway:
The physical course a chemical in the environment takes from its source to the point of
human exposure. Soil or ground water can represent exposure pathways.

Exposure Point Concentration:
The estimated concentration of radionuclides and chemicals of potential concern at the
location or point of contact between an organism and radionuclides or chemicals of
potential concern. The exposure point concentration is estimated, for the period of
exposure, using site data.

Exposure Route:
The way an environmental chemical enters the body (e.g., ingestion, inhalation, dermal
absorption) after contact with a contaminated environmental medium (e.g., soil).
Alternatively, the means by which an experimental animal is given a test chemical for
evaluation of its toxic properties.

Exposure Scenario:
A set of facts and assumptions about how exposure to an environmental chemical takes
place. The exposure scenario aids the risk assessor in quantifying the magnitude of
exposure. An exposure scenario is usually defined in terms of human activity related to
a specific land use (e.g., residential, occupational, recreational) or consumer activity (e.g..
pesticide use, dry cleaning patronage).

Genotoxic:
Damaging to the genetic material (i.e., DNA) of cells in the body.

Gram:
A unit of measure for weight (mass) in the metric system. One gram is equivalent to
0.035 ounces; there are 28 grams in one ounce.

Hazard Quotient:
The ratio of an exposure level of a chemical (usually expressed as the chronic daily
intake) to the reference dose or reference concentration for the chemical. The frequency
and duration of exposure must be taken into account in estimating the exposure level used
in evaluating the hazard quotient.

Herbaceous Vegetation:
Seed plants that lack woody tissue and die to the ground at the end of a growing season.

Herbivore:
A plant-eating animal.
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Human Health Risk:
The likelihood (or probability) that an exposure or series of exposures to environmental
chemicals may have or will affect the health of the exposed individuals; this health effect
may be temporary or permanent.

Incidence:
The number of new cases of disease or a toxic effect in a population during a specified
period of time. In a laboratory carcinogenicity study - the percentage of animals with
tumors.

Individual Risk:
The probability that a theoretical individual person will experience an adverse effect -
most often used in relation to cancer risk.

Intake:
A measure of exposure expressed as the mass of a chemical in contract with the exchange
boundary of an individual's body. Intake is expressed in terms of the mass per unit body
weight per day (milligrams of chemical per kilogram body weight per day = mg/Kg/d).

USEPA Exposure Assessment Guidelines (57 FR 22888- 22938, 29 May 92) provides the
following definition: The process by which a substance crosses the outer boundary of an
organism without passing an absorption barrier.

Invertebrate:
An animal lacking a spinal column.

Kilogram:
One thousand grams. One kilogram is equivalent to 2.2 pounds.

Lifetime Average Daily Dose:
Rate of exposure to a chemical, expressed as the amount of the chemical people contact
each day, averaged over an entire lifetime (units = milligrams of compound per kilogram
body weight per day = mg/Kg/d).

Limited Evidence:
In relation to the Weight of Evidence classification scheme for carcinogens - a collection
of facts and accepted scientific inferences which suggest that an agent may be causing an
effect, but this suggestion is not strong enough to be considered established fact. Limited
evidence indicates that other plausible factors cannot be ruled out as causes.

Linearized Multistage Model (LMS):
The USEPA's default low dose extrapolation model (see below). This is a conservative
predictor of cancer risks based on a biological model of cancer initiation and
development. At low (environmentally-relevant) doses the LMS model is linear and
predicts an excess cancer risk for any exposure level above zero. In the absence of
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scientific evidence to the contrary, the USEPA bases cancer risk estimates on an upper
bound to the low-dose cancer potency predicted by the LMS model.

Lognormal Distribution:
Data that are distributed such that when plotted show a skewed graph.

Low Dose Extrapolation:
The process of predicting response rates to very low (environmentally-relevant) doses
from observed response rates at high (laboratory) doses used in carcinogenicity studies.
High-to-low dose extrapolation involves mathematically modeling the biologic processes
in carcinogenesis to allow prediction of response rates many orders of magnitude below
those observed in the laboratory.

Lowest Observed Adverse Effect Level (LOAEL):
The lowest concentration of a material used in a toxicity test that produces a statistically
significant adverse effect on the exposed population of test organisms as compared with
the controls.

Microgram (ug):
One-millionth of one gram (l^g = 3.5xl05 oz. = 0.000000035 oz.). Also equivalent to
one-thousand of one milligram.

Milligram (mg):
One-thousandth of'one gram (1 mg = 3.5xl03 oz. = 0.000035 oz.). Also equivalent to one
thousand micrograms.

Modifying Factor:
An uncertainty factor used in derivation of reference doses (RfDs) or reference
concentrations (RfCs) from experimental data. The modifying factor is set greater than
zero and less than or equal to ten; its magnitude reflects professional judgement regarding
the quality of the data used for the assessment (e.g., number of species tested,
completeness of the overall database).

95% Upper Confidence Limit (95% UCL):

No Data:
In relation to the Weight of Evidence classification scheme for carcinogens - a category
of human and animal evidence in which no studies are available to permit one to draw
conclusions as to the induction of a carcinogenic effect.

No Evidence:
In relation to the Weight of Evidence classification scheme for carcinogens - a situation
in which there is no increased incidence of cancer in at least two well-designed and will-
conducted animal studies of adequate power and dose in different species.
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No Observed Adverse Effect Level (NOAEL):
In a dose-response experiment, the highest experimental dose at which there was no.
statistically or biologically significant increase in a toxic effect of the chemical being
tested.

Normal Distribution:
Data that are distributed such that when plotted show a bell-shaped graph.

Omnivore:
An animal which consumes both flesh and plants.

One-Hit Model:
Mathematical model based on the biological theory that a single interaction ("hit") of
some minimum amount of a carcinogen at a cellular target (e.g., DNA) can initiate an
irreversible series of events eventually leading to a tumor.

Phytotoxic:
Toxic to plants.

Potency:
The strength of a chemical at producing a toxic effect, especially cancer. The cancer
slope factor is a measure of a carcinogen's potency; the greater the slope factor, the higher
the cancer risk for a given level of exposure.

Radionuclide of Potential Concern (ROPC):
A radionuclide selected for detailed evaluation in the risk assessment that is representative
of the radiological contamination at the site and the health risks posed by those chemicals.

RAGS:
Shorthand for the USEPA's Risk Assessment Guidance for Superfund which provides the
basic guidance for conducting baseline risk assessments.

Reasonable Maximum Exposure (RME):
The usual exposure conditions recommended for evaluation in a risk assessment by the
USEPA. RME is to represent the highest exposure that may reasonably be expected to
occur at the site, that is, one that is well above the average case of exposure by within the
range of possibility. In practice. RME is evaluated by considering average concentrations
of the chemicals (or radionuclides) of concern and upper bound (i.e.. 90th or 95th
percentile) exposure parameters.

Receptor:
The entity (e.g. organism, population, community, ecosystem) that might be adversely
affected by contact with or exposure to a substance of concern.

400828
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Reference Concentration (RfC):
An estimate (with uncertainty spanning perhaps an order of magnitude or greater) of the
daily inhalation exposure level to the human population (including sensitive
subpopulations) that is likely to be without appreciable risk of deleterious effects during
a lifetime. The RfC is expressed in units of milligrams of chemical per cubic meter of air
(mg/mj).

Reference Dose (RfD):
An estimate (with uncertainty spanning perhaps an order of magnitude or greater) of the
daily exposure to the human population (including sensitive subpopulations) that is likely
to be without appreciable risk of deleterious effects during a lifetime. The RfD is
expressed in units of milligrams of chemical per kilogram body weight per day (mg/Kg-
day).

Respirable Particulates:
Panicles (e.g.. soil particles) that when suspended in air are of a size (i.e., usually less
than 10 microns in mean aerodynamic diameter) that may penetrate into the deeper
portions of the respiratory system of the body when inhaled.

RESRAD:
A computer model developed by researchers at Argonne National Laboratory for
calculating exposure pathway-specific radiation dose equivalents and carcinogenic risk
resulting from exposure to radioactive materials in soil.

RESRAD-Baseline:
A related computer model developed by researchers at Argonne National Laboratory
which uses user-supplied, environmental medium-specific radionuclide concentrations
in environmental media other than soil and. following RAGS methodology, calculates
carcinogenic risk.

Risk:
Probability of injury, disease, or death under specific circumstances. In quantitative
terms, risk is expressed in values ranging from zero (no possibility of harm) to one (a
certainty that harm will occur). The following are some examples of the manner in which
risk is expressed:

1E-4 =lxlO'4 =1/10,000 =0.0001 = risk of one in ten thousand

1E-5 = 1 x 10'5 =1/100,000 = 0.00001 = risk of one in one hundred thousand

1E-6 = IxlO'5 =1/1,000,000=0.000001 = risk of one in one million

1.3E-4 = l.SxlO-4 =1.3/10,000 =1/7700 =0.00013= risk of one in seven
thousand seven hundred
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Risk Assessment:
The process of evaluating the probability of injury, disease or death from exposure to
chemicals in the environment. Risk assessment usually involves evaluating the toxic
properties of a chemical and the conditions of human exposure to it both to ascertain the
likelihood that exposed humans will be adversely affected, and to characterize the nature
of the effects they may experience.

Risk Characterization:
Final component of risk assessment that involves integration of the data and analysis
involved in data evaluation, exposure assessment, and toxicity assessment to determine
the likelihood that humans will experience any of the various forms of toxicity associated
with the chemical being assessed.

Route of Exposure:
See Exposure Route.

Slope Factor:
The slope of the dose-response curve in the very low dose range (typically between zero
and approximately one percent response). The slope factor is a measure of the cancer
potency of a chemical for use with exposures expressed in terms of dose as milligrams
of chemical per kilogram body weight per day. The cancer slope factor is a plausible
upperbound estimate of the probability of developing cancer from a unit exposure to the
chemical being assessed. The slope factor is used to generate an upperbound estimate
of excess cancer risk from a lifetime average daily dose expressed in mg/Kg/d.

Species:
A group of closely related, morphologically similar individuals which interbreed.

Stressor:
Any physical, chemical or biological entity that can induce an adverse response.

Sufficient Evidence:
In relation to the Weight of Evidence classification scheme for carcinogens - a collection
of facts and scientific evidence which is definitive enough to establish that the adverse
effect is caused by the agent in question.

Systemic Toxicity:
Toxic effects observed at a site or sites distant from the entry point of a chemical into the
body. The chemical must be absorbed and distributed throughout the body to its site of
toxic action. Most chemicals that produce systemic do not cause a similar degree of
injury in all organs; they usually produce toxicity in only one or two organs (these are
referred to as the target organs).

Target Organ:
See Systemic Toxicity.

400830
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Threshold Dose:
The dose or level of exposure to a chemical below which no toxic effect occurs. Toxicity
only becomes apparent when exposure exceeds the threshold. The implication of a
threshold is that there are levels of exposure below which there is no risk of health
impairment.

ToxicityAssessment:
Also termed the dose-response assessment, the component of risk assessment that
describes the quantitative relationship between the amount of exposure to a chemical and
the extent of toxic effects or disease. This involves evaluating toxicity information and
characterizing the quantitative relationship between the chemical dose administered or
received and the incidence of toxic effects in the exposed population (human or
laboratory animals). From the quantitative dose-response relationship, toxicity values
are derived that are used in the risk characterization step to estimate the likelihood of
adverse effects occurring in humans at different exposure levels.

Toxicity Criterion:
A numerical expression of a chemical's dose-response relationship for use in risk
assessment. The most common toxicity values are reference doses and reference
concentrations (for assessment of non-cancer toxicity) and cancer slope factors (for
assessment of cancer risk).

Uncertainty Factors:
Factors used in derivation of reference doses (RfDs) or reference concentrations (RfCs)
form experimental data. The RfD/RfC is set by dividing a NOAEL ro LOAEL by
uncertainty factors to account for:

(a) the variation in susceptibility among individuals of the human population;

(b) the uncertainty in extrapolating animal data to the case of humans;

(c) the uncertainty in extrapolating from data obtained in a less-than-lifetime study
to a lifetime exposure level; and

(d) the uncertainty in using LOAEL data rather than NOAEL data.

Usually these factors are set equal to ten for each applicable area of uncertainty and are
multiplied together, thus the total uncertainty adjustment may range form 10-fold to
10,000-fold.

Upperbound Estimate:
An estimate that is thought to be higher than a true, but unmeasurable. value. In cancer
risk assessment, the upperbound risk estimate is thought to be a plausible upper limit to
the risk that is consistent with a proposed mechanism of carcinogenesis. It is recognized
that the true value of risk is likely to be lower than the upperbound estimate.
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Weight-of-Evidence:
A USEPA classification system for characterizing the extent to which the available data
indicate that an agent is a human carcinogen.

400832
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APPENDIX
CAPTAIN'S COVE ADJUNCT

Glen Cove, New York
Development Log MW7, May 1998

CAUSERS'. ATWGSTEN'WEU.DATA.XLS'CW ROUNDl

Time

1200

1210
1220
1230
1240
1250
1300
1310
1320
1330
1340
1350
1400
1410

Gallons
Purged

5
15
25
40
50
60
70
80
90

100
110
120
130
140

pH (S.U.)

9.28

9.27
9.25
9.30
9.25
9.22
9.14

8.53
8.76
823
8.45
8.37
8.37
8.36

Turbidity
(NTUs)

>1000j

>1000
996
368
690
308
227
218
268
164
142
137
136
136

Temp. (°C)

13.1

12.8
13.2
13.5
13.4
13.4

- 13.8
13.7
14.1
13.7
13.6
13.7
13.7
13.6

-

Dissolved
Oxygen (mg/1)

11.30

11.90
11.91
11.90
11.90
11.99
11.90
11.75
11.66
11.72
11.75
11.86
11.85
11.85

Conductivity
(UMHO/cm)

503

479
465
454
385
439
441
446
445
444
435
431
431
432

•
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APPENDIX
CAPTAIN'S COVE ADJUNCT

Glen Cove, New York
Development Log MW8, May 1998

0-\USERSl ATUNCSTENVWH-LPATA XLSNCW KOUNPI

Time

915

917
927
937
947

957
1007
1017
1027
1037
1047
1057
1107
1117
1130

Gallons
Purged

10
15
25
30
40
50
60
70

80
90

100
110
120
130
135

pH (S.U.)

8.5

8.65
9.30
9.10
9.16
9.18
9.14
9.21

9.08
9.24
9.22
9.27
9.20
9.30
9.31

Turbidity
(NTUs)

57

101
557
310
180
116
106
79

91
75
77
97
56
47
49

Temp. (°C)

14.2

13.8
13.3
14.6
14.6
13.9
14.1
13.8
13.8
13.6
13.6
13.3
13.6
13.6
13.8

-

Dissolved
Oxygen (mg/I)

11.08

11.17
11.46
10.69
10.65
11.01

10.85
10.96
11.04
10.90
11.26
11.14
10.91
11.08
10.97

Conductivity
(UMHO/cm)

113

104
814
815
756
765
766
774
735
744
767

732
718
719
715
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WELL DEVELOPMENT A£URGIN
Well No.

PROJECT NUNBER:

PROJECT NUMBER:.

DATE:

SAMPLERS: Jt/J. c -o i / Joo

DATE OF INSTALLATION:

DEVELOPMENT / BURGING

\) Total Casing &. Screen Length (ft):

2) Casing Internal Diameter (in):

3) Water Level Below Top of Casing:_

4) Volume of water in Casing (ga):

J""*

/'PC/

V-0.0408( . gallons

PARAMETER

Gallons

Time
Q4 hr clock)

Conductivity
(MHO/cml

*"mV) V<-

pH (SU)

Temp. CO

Turbidhv
fNTUs)

X.7.J

•/tyo
.&s
12.41

7./6

P.7
2^

I
/zos

,SK

13.27

7oy

13.1
/**

ACCUMULATED VOLUME PURGED

^

/Z./2.

-T37

/3.jy
703

^•7
Jo

^
/22o

.511?

l?.32.

703

/ 2 - 3

W

r»

^.,..7, /. .02. ,
PHOTO NIiflBER IF TAKEN:

<-> i. , O Z.
WATER LEVEL AFTER DEVELOPMENT.

CONSTANT FOR CALCULATING BOREHOLE A WELL WATER VOLUMES

WELL ID

VOUttt/fil

/!*rt\

n.r /

4^«h

0*

64«h

IJO

M«h

:.6o
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WELL DEVELOPMENT / PURGING LOG

PROJECT NUNBER:

Well No.

PROJECT NUMBER.

DATE: XT-

SAMPLERS: ). &

DATE OF INSTALLATION:

DEVELOPMENT /(PURGINjS METHOD:.

1 ) Toul Casing & Screen Length (ft):

2) Casing Internal Diameter (in):

f -

3) Water Level Below Top of Casing: 3

4) Volume of water in Casing (ga): -£ ^ £ -.

V - 0.0408(# 2); X (# 1 - * 3) «= * 4

V-0.0408( ) :X( - )- _ gallons

PARAMETER ACCUMULATED VOLUME PURGED 1

Calkons

Time
(24 hr clock)

Conductivity
(MHO/eml

J*'"<C/c

pH(SU)

Temp. CO

Turtiidiiv
fNTUs)

PHOTO NUMBER

Z.T±f

? 0 -
.63fe

^1 ^ /̂

O **"J ^3

23. -7

/ ^o

/

7AT

Ai?

72.37

C . X G
/J-.*
>77?

IF TAKEN:

*

JJ2

/ • i y
/3.4Z

^- l/2

/ r .x

>77;

3

7^r

A 22

/?.^

X" ^ ^O * 7 j

XJ.^

>777

V 1

WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE A WELL WATER VOLUMES

WELL ID

vnutii/ni

/J*K*\

( 0.17^

44Mb

0.66

<-.tb
I.SO

Much 1

-
r-i/"

i
400840



WELL DEVELOPMENT / rfJRGINGrfjJR
Well No. A? ^

PROJECT NUNBER:

PROJECT NUMBER:

D A T E : 5 "

SAMPLERS: J-C /J C

DATE OF INSTALLATION:

DEVELOPMENT / PWRGING>1ETHOD:

1) Tout Casing & Screen Length (ft):.

2) Casing Internal Diameter (in):

22 .

2"

3) Water Level Below Top of Casing: 12.

4) Volume of water in Casing (ga): ' • *° < »\* a^_, / u ,

V-0.0408(#2):X(# l - # 3 ) = #4

V-0.0408( )-\( • )-_
Ti,

PARAMETER ACCUMULATED VOLUME PURGED

Gallons

Tim*
Q 4 hr clock)

Conductivity
(MHO/cml .63?

/J.10

pH (SU)

Temp. CO 22.7

Turbidity
(NTUil

PHOTO NUMBER IFTAKEN:. WATER LEVEL AFTER DEVELOPMENT:.

CONSTANT FOR CALCULATINC BOREHOLE A WELL WATER VOLUMES

WELL ID

VOUtil/fll

/ \:-i«rt \
0.17 /

*H«h

O.M

(H.th

IJO ,:

1

:.«

FIGURE 3-14
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WELL DEVELOPMENT /

PROJECTNUNBER. ^—^ /*'- :>

PROJECT NUMBER.

DATE:

Well No.

/ Z,-z_

C.
SAMPLERS:

DATE OF INSTALLATION:

DEVELOPMENT//RJRGFNG METHOD: £>„.

1) Total Casing &. Screen Length (ft):.

2) Casing internal Diameter (in):

3) Water Level Below Top of Casing:

4) Volume of water in Casing (ga):
^^^

7,

^ V2 .., fh^ / ud^-^t
~ ~ - "~

V - 0.0408(# 2)! X (# I - # 3 ) » # 4

V-0.0408( ) : X( - )- gallons

PARAMETER

Gallons

Time
(24 hr clock)

Conductivity
(MHO/om

JW-v,^/t

pH (SU)

Temp CO

Turbidiiv
(NTUsl

PHOTO NUMBER

ACCUMULATED VOLUME PURGED

£7-3; /

O?/-T

* / w^*

/ V ^ fl

o ? *}

/ 7 ^

?Tt1

/

6730

.3^y
I3J!

9./y
/y.j
?/z

IF TAKEN:

*

6?yz

,3r6

/2.7o

7. 03

/ V - 1

^y
O / / O /

^

o;jo
.37?

;?3*
^.^
/y.o
VJ7

y
/^do

.3?y
/ j y v
3.W

/5,?

^?^
, O/ , c/

WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLUMES

I WELL ID

VOUfil/fl)

:-i«h
0.17

/^Itart \

o.« y
6H.«h

I JO

«J«h

:.«
400842 ^
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WELL DEVELOPMENT /

PROJECT NUNBER:

PROJECT NUMBER:.

DATE:

Jo 5

SAMPLERS: J-6 A
DATE OF INSTALLATION:

DEVELOPMENT / PURGING-WETHOD: ( c

1) Total Casing & Screen Length (ft):_

2) Casing internal Diameter (in):

3) Water Level Below Top of Casing: //- £ °

4) Volume of water in Casing (ga): O . c? V « //<J^A / '-*z

V « 0.0408(# 2): X (# 1 - # 3 ) « # 4

V«0.0408( ) :X( - )- gallons

PARAMETER ACTUMUUTED VOLUME PURGED

G*Jtofu /23o

Timt
(24 M clock)

2, "5 V
Conductivity
(MMO/cm l*

pH (SU) 7-7Z

Temp. CO A.Y
Turbidity
fNTUs!

ONUMBER IFTAKEN:.
.2-6 WATER LEVEL AFTER DEVELOPMENT:.

CONSTANT FOR CALCULATING BOREHOLE t WELL WATER VOLUMES

WELL ID

VOUnWt) fl.P

6-inch

1.50
400843

0-c.

FIGURE3-14



PROJECT NUNBER:.

PROJECT NUMBER:.

DATE:

WELL DEVELOPMENT / PURGING LOJ

C •£• ' ^__±-*s~/«'- j La

SAMPLERS: J.

DATE OF INSTALLATION:

DEVELOPMENT /

^~—' ^^ " - / -> - ,
1) Total Casing & Sceeen Length (ft): / •> • ''''' 3 V. £ /

2) Casing internal Diameter (in): '

3) Water Level Below Top of Casing: / 3 • '*

4) Volume of water in Casing (ga):_ /' /vS~ «|.//>->A

V « 0.0408(# 2): X (# I - # 3) = * 4

V-0.0408( ) : X( - )- gallons

PARAMETER

Gclloni

Time
(24 hr clock)

Conductivity ,

J/KimV\O6~?l

pH (SU)

Temp. CO

Turbtdiiy
fNTUs)

PHOTO NUMBER

ACCUMULATED VOLUME PURGED

I/ZJ

/yyo
/TO

/v.^v
G-^
/3.7
6^

/

/V£T

/v /

IW

G.W

;2.*
7^/

2

/vS"03"

/ ,y«
/ X T f e

ejv
|2.6

7 / /
. Ofe ,0fc> t O f c

FTAtEN: , _ . ,

3

/W

/.y^
/y.s/
6.?J

\2.(o

^32

WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR_£M.CULAT!NG BOREHOLE 4 WELL WATER VOLUMES

WELL ID

VOl_it*i/fn

/ , taeli\
V nn /

4-infh

0.*6

6-mch

I.SO

II

•-» 1
400844 W

/a-- FIGURE 3-14



WELL DEVELOPMENT / PURGING LC
Well No.

PROJECT NUMBER:

PROJECT NUMBER..

DATE:

SAMPLERS: J

DATE OF INSTALLATION

DEVELOPMENT/
p
' o -

1 ) Total Casing & Screen Length (ft):

2) Casing internal Diameter (in):

/ ? •

3) Water Level Below Top of Casing:_

4) Volume of water in Casing (ga):

/ 2 '->

/ * -3 ^ ^-.^j /

V « 0.0408(# 2): X (# I - # 3 ) « = # 4

V«0.0408( ) :X( - )- gallons

PARAMETER

Cations

Timt
(24 hr clock)

Conductivity
(MHO/em)

^h<mV)£)^)

pH (SU)

Temp. CO

Turbidity
(NTUst

ACCUMUUTEO VOLUME PURGED

Z.-T/.'
/ i -zaj
2,/o

/J.4??

C-W
/6.o

3/7

/

/22r
/J-/
AJo

7,oo

/3.2

576

2.

/230

/ .yy
IS.*!

m
n-i
m

7

/23T

/V2

A^

^.py
I3.C,

Ml

V

PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING DOREHOLE A WELL WATER VOLUMES ^_

( WELL ID

VOUtil/fl)

/;.i«eM
n.n/

4-iMh

O.M

6-4»th

1.50

«^*r(i

:.60
400845

FIGURE 3-14



WELL DEVELOPMENT /
Well No.

PROJECT NUNBER..

PROJECT NUMBER:.

DATE:

SAMPLERS: 6 / J . C

DATE OF INSTALLATION:.

DEVELOPMENT/I
3/> "

I ) Total Casing & Screen Length (ft):

2) Casing Internal Diameter (in):

"2-1 -

3) Water Level Below Top of Casing: /O. ?/

4) Volume of water in Casing (ga): /• // //o^*/ l/<-l*~..

V = 0.0408(# 2)! X (# I - # 3) «= * 4

V«0.0408( ) :X( • )- gallons

PARAMETER

Oallom

Timt
(2-4 tir clock)

Conductivity

L

pH (SU)

Temp. CO

Turbidity

Jr,M

IHI

7.9 -L

W
73^

Zc.t
330

/
\ \ y \l

\O , ̂  /

//7V

7'><?

Ay
in

ACCUMULATED VOLUME PURGED

z
y/yj-
P-7Z

/2.ZZ

7V/

/6,3

2/r

^
/^T2

7.̂

/2 .2/

7.y*
/t.i
3oo

y

s*i / yj • zi • Y? •/?
punrn NUMBER IFTAKEN. WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR eflaCHLATING BOREHOLE A WELL WATER VOLUMES

IWELL ID

VOUi»l/(t>

/ Mae* \

( **)

*-4«fh

O.M

64«cfe

I. SO

X^nch

:.M
400846

Co 1^ - VJ- FIGURE 3-14



-̂ -̂̂  Well No.
WELL DEVELOPMENT /^JJRGING LOG)/RjJ

PROJECT NUNBER:

PROJECT NUMBER:

DATE:

SAMPLERS:

DATE OF INSTALLATION:

DEVELOPMENT / PURGING IOD: r.<J P.
1) Total Casing & Screen Length (ft):_

2) Casing internal Diameter (in): 2"
3) Water Level Below Top of Casing: / ->

4) Volume of water in Casing (ga): » J / a.

V » 0.0408(* 2): X (# I -« 3) - # 4

V - 0.0408( )5 X ( - ) - , gallons

PARAMETER

Gallons

Time
(74 hr clock)

Conductiviry
(MHO/cml

Eh (mV) DO

pH (SU)

Temp. CO

Turtidnv
(NTUs>

PHOTO NUMBER

ACCUMULATED VOLUME PURGED

X.7./

Ai^
/ .63
/2.JJ

7,^2

/y.F
?7fl

/

h&
I.&
/3-V2

7.0T

/3.V

7111

IF TAKEN*

^
A>35-

y^2
/ iy/
7.03
/3.2

Tin
.3^ ,0*

3

/03^

A A /

v.n
7-03

I J , /
7?n

V

WATTR LEVEL AFTER DEVELOPMENT:

CONSTANT FOR gU^ILATINC BOREHOLE A WELL WATER VOLUMES

I WELL ID

VOUItil/fl)

/ ^^.th^

«.ny
4*Ck

n.«

<*«*,
I.SO

M.ch I!

:.w 1
400847

- o, ^c.-
FIGURE 3-14



\

Well No.
WELL DEVELOPMENT / PURGING LO(

PROJECT NUNBER: 2 0

PROJECT NUMBER:

DATE: r /W?
SAMPLERS: - V
DATE OF INSTALLATION:

DEVELOPMENT / PURGING M

1 ) Total Casing &. Screen Length (ft):

2) Casing Internal Diameter (in):

A

- £3) Water Level Below Top of Casing:

4) Volume of water in Casing (ga): * ^ y '/*•* •> / ^ /f ~ <

V-0.0408(#2);X(# l - # 3 ) « * 4

V«0.0408( ) :X( - )- gallons

PARAMETER

Gtitons

Time
f?4 hr clock)

Conductivity

^pilmV) £36

pH (SU)

Temp. CO

Turbidity
(KTlJjl

PHOTO NUMBER

ACCUMULATED VOLUME PURGED

£.7.-./

o?y^
/ . ^ /
)3.J^

7/4

y j .y
77^

/

om
I.Si

nx
rib
/l-S

>7?7
IF TAKEN:

z.
C7V^

7^3

/y.77
70

/2.0

">n?

3

0?J2

/.*Z

/y.?i
7/7

12.1

?77f

V

WATTR LEVEL AFTER DEVELOPME^fT:

CONSTANT FOR CALCULATING BOREHOLE A WELL WATER VOLUMES ,

I WELL ID

VOUftl/fi)

/^:*dN

V *.vS
4^h

Q.M

6^Mh

I.SO

M.ch II

:.« I
400848 ^

FIGURE 3-14



^^x
WELL DEVELOPMENT / PURGING LC

Well No.

PROJECT NUMBER:.

PROJECT NUMBER:.

DATE: :

C ̂  ~ Zi /->'., (• ^

$0c i

SAMPLERS: . C / J. c

DATE OF INSTALLATION:

DEVELOPMENT/ PURGING METHOD..

1) Total Casing & Screen Length (ft):,

2) Casing internal Diameter (in):

3) Water Level Below Top of Casing: //•

4) Volume of water in Casing (ga): /*00*/ (/e »/„

V = 0.0408(# 2); X (it I - * 3) «= # 4

V-0.0408( ) -X( - )- gallons

PARAMETER ACCUMULATED VOLUME PURGED

Glllons

Time
(24 hr clock)

Conductivity

"IT/?'

pH (SU)

Temp. CO

Turbidity
fNTUst

PHOTO NUMBER

A/7; /

I6Z-S-

2.CJ-

to.*

1.o^
26.7

->m

/

/

/

1

I

IF TAKEN:

^

(

f^J

2̂-io

*

/03T

/77

yz.Ti
7JV
/ O T
/ <&' ^

***̂ O(3 Q

y
/051

/.
n.
7-

75

y^
00

;?.3
?771

^
r

- 7*{g

T
ty-

WATER LEVEL AFTER DEVELOPMENT:

CONSTANT TOR CALCULATING BOREHOLE & WELL WATER VOLUMES

WELL ID

VOUril/fi)

f \

I

44^fc

DM

6^^h

1.50

IU.th

:.«
4 0 0 8 4 9

FIGURE 3-14



Well No.
WELL DEVELOPMENT / PURGING LOG

PROJECT NUNBER: (At

PROJECT NUMBER:

DATE: ?. HI*

SAMPLERS: IH. Ye
DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD:

1) Total Casing & Screen Length (ft):

2) Casing Internal Diameter (in):

3) Water Level Below Top of Casing:

4) Volume of water in Casing (ga):

. S Y

/• f

V - 0.0408(# 2)2 X (# 1 - # 3) - # 4

V - 0.0408( )- X ( - ) - gallons

PARAMETER

Gallom

Time
(24 hr. clock>

Conductivity
fMHO/cm\

^^-^-_y\

pH(SU)

Temp. CC)

Turbidity
fNTUil

ACCUMULATED VOLUME PURGED H

/MTML

/^r
(.5-7

^BS-

iz.r
HL-

2.

/WT-

M

t.Bc,

ri.i

>m

y
IVtT-

I.M

C.71

n.S

US

(,

W±e

AJ5

^7f

ii-i
l/i>

1

PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLUMES

WELL ID

VOL.fral/m

/2-lneh )

( Q.\y

44neh

0.66

6-lnch

1.50

8-tnch

2.60 (

400850



>uc

WELL DEVELOPMENT / PURGING LOG

PROJECT NUNBER: L*ffr'A>S

PROJECT NUMBER.

DATE:

Well No.

$001

SAMPLERS: 7/7.

DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD: Uf Vs-
1) Total Casing & Screen Length (ft):

2) Casing Internal Diameter (in):

. i

3) Water Level Below Top of Casing: ¥• -3g*

4) Volume of water in Casing (ga): 3 • ̂

V-0.0408(#2)JX(# l - * 3 ) - # 4

V-0.0408( ) :X( - )« gallons

PARAMETER

Galloni

Time
(74 hr clock 1

Conductivity
fMHO/eml

gL^_y^

PH(SU)

Temp. CC)

Turfaidity
fNTUsI

ACCUMULATED VOLUME PURGED i

/Mr/>^

o^r
^./^

^•?r
/?. r
87

3.J

DSV&

'•??

£y
fS.V

m?

7
0705"

/-V6

(,.*

IZ.'S

%Yu

fo.f
0130

/•fV

t.?o

K.I

K?

PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE it WELL WATER VOLUMES

WELL ID

VOUffal/m
(1-lneh )

O.V/'

4^nch

0.66

6-inch

1.50

8-tnch

2.60

400851



Well No.
WELL DEVELOPMENT / PURGING LOG

PROJECT NUNBER:

PROJECT NUMBER:

DATE:

tool 3.O2

/ff/

SAMPLERS:

DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD:

1) Total Casing & Screen Length (ft):.

2) Casing Internal Diameter (in):

/ ".

3) Water Level Below Top of Casing:.

4) Volume of water in Casing (ga): A

V - 0.0408(# 2)2 X (# 1 - # 3) •= # 4

V-0.0408( ) :X( - )- gallons

PARAMETER

Gallons

Time
(24 hr. clock)

Conductivity
(MHO/cm)

^•t- > _ i ^
•̂̂ ^^TT^")

pH(SU)

Temp. ('C)

Turbidity
omjii

ACCUMULATED VOLUME PURGED ''

/ iiniAt.

lion
0-SJS

Los

H'-l
do

"L

///r
O-SW

(,.*!&

n.y

&/

V
//Jo
O.JjrO

t.tf

/J. ^

^r

6
I/YO
o.tei

M*
t±.&
n

\

PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE A WELL WATER VOLUMES

WELL ID

VOUdiVm

/2-Inch } 1 4-lneh

V 0.1J/ 1 0.66

6-lneh

1.50

8-Inch

2.60

400852



Well No.
WELL DEVELOPMENT / PURGING LOG

PROJECT NUNBER: fa

PROJECT NUMBER:

DATE: /Q

SAMPLERS:

DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD:

1) Total Casing & Screen Length fit): /f.

2) Casing Internal Diameter (in): Z

3) Water Level Below TOD of Casing:

4) Volume of water in Casing (ga): /•/

V - 0.0408(# 2)J X (# 1 - # 3) - # 4

V«0.0408( ) :X( - )- _ gallons

PARAMETER

Gijlons

Time
f?4 hr. clock 1

Cflndiiaivny
rMHO/cmi

EWmV)

pH(SU)

Temp. fC)

Turbidity
(NTU$1

ACCUMULATED VOLUME PURGED

iptrriAt-

US?

('11

7°X
fa
W

I

U>oe>

l.ft

6. If
/j.r
>m

2,

fo/o

IH7

f.fr

«.L

IL*

J

/JZO

/^

^.7?

rj./
^^r

PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE A WELL WATER VOLUMES

WELL ID

VOUwlrttt

/I-lneh

V. n.n ^/

) 4-lnch

0.66

64neh

1.50

K-lnch

1.60

400853



Well No.
WELL DEVELOPMENT / PURGING LOG

PROJECT NUNBER

PROJECT NUMBER:

DATE:

SAMPLERS:

DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD: 6 * SAL. luuf*.lu

1) Total Casing & Screen Length (ft):

2) Casing Internal Diameter (in): 21

3) Water Level Below Top ofCasine:

4) Volume of water in Casing (ga): (/• P

V - 0.0408(# 2): X (# 1 - # 3) - # 4

V - 0.0408( ): X ( - ) - gallons

PARAMETER ACCUMULATED VOLUME PURGED

Gallwu

Time
f?4 hr. clocks //r
Condueuvity
rMHO/on)

pH(SU)

Temp. C /r./
Turbidity
fNTW 7 JEic-

PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:
CONSTANT FOR CALCULATING BOREHOLE A WELL WATER VOLUMES

WELL ID

VOL.(talrm

S~~* \̂/5-Inch 1

^ an )

4-lnch

0.6*

6-lnch

1.50

D-lnch

2.60

400854



WELL DEVELOPMENT / PURGING LOG

PROJECT NUMBER: JA^Ai^s LtUC-

Well No. rw-2

PROJECT NUMBER: &O&} JO2 3

DATE: " //

SAMPLERS : / /J .

DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD:

1) Total Casing & Screen Length (ft): l(f.(,C

2) Casing Internal Diameter (in):

3) Water Level Below Top of Casing:

4) Volume of water in Casing (j»a): - J

V « 0.0408(# 2): X (# 1 - # 3) - # 4

V - 0.0408( ): X ( - ) - gallons

PARAMETER

Galloni

Time
(24 hr, eloekl

Conductivity
fMHO/cm>

CttTff^^

pH(SU)

Tenp. CC)

Turbidity
fKTUt^

ACCUMULATED VOLUME PURGED :

/A/T/ySL

J2'/r

2-22.

7//
/r.^

^ ^

/

IZSO

I*?

LIS

H.o

*W

Z-

KSS-

(-6?

63*

fl.t
>57?

^
tte>0

Mo

tjr
a.t

1*1
PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLUMES

WELL ID
vou*»i/m

/ 2-taeh /

( ^

44nch

o.«

6-inch

1.50

8-tnch

2.60

400855



WELL DEVELOPMENT / PURGINC ^
Well No.

PROJECT NUNBER:

PROJECT NUMBER:

DATE: "Tu/^g

?Ql

IP

SAMPLERS: //-I.

DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD: r

1) Total Casing &. Screen Length (K): 22.

2) Casing Internal Diameter (in): / 3. /£ ¥

3) Water Level Below Top of Casing:_

4) Volume of water in Casing (ga): i. r
V - 0.0408(# 2)2 X (# 1 - * 3) = # 4

V - 0.0408( ): X ( - ) - gallons

PARAMETER

Gallons

Time
(14 hr. clock)

Conductivity
(MHO/cml

ftf«Y)

pH(SU)

Temp. CC)

Turbidity
(VTUil i

ACCUMULATED VOLUKfE PURGED H

liJlTiAL

Q1SO

0*6 tr

—
C.n
/B.I

<o<r

A T
T1

r\ j

r\( — ̂
f
I

3.0

tooS

04 7(
•M^H^

C.JY
/(,.?
ytfj

/• r
^o/r
O.M6

•^M«

f - fo

f^
7ft?

1
1

PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLUMES

WELL ID

VOL.(nl/tr

/I -Inch 1

( o.n/

4-lnch

0.66

6-inch

1.SO

X-tnch

: Z.60

400856



Well No.
WELL DEVELOPMENT / PURGING LOG

PROJECT NUNBER:

PROJECT NUMBER: 8ot/- 20? • 3O 7

DATE:

SAMPLERS:

DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD: Ce,
1) Total Casing & Screen Length (ft): 20.05'

2) Casing Internal Diameter (in): c.

3) Water Level Below Top ofCasine: lY<3O

4) Volume of water in Casing (ga):

V - 0.0408(# 2)5 X (# 1 - # 3) •= # 4

V-0.0408( ) :X( - )«= gallons

PARAMETER

GaJloni

Time
f24 hr. clock1*

Conductivity
fMHO/cml

mrnvr-

pH(SU)

Tonp. fC)

Turbidity

ACCUMULATED VOLUME PURGED

\r>rr/A<.

/v/r
w

(•K'

W

8 ^/̂

' /

f

J

^
^

|

I

z.
ftyr
/^

^.^
/?<?

3

•fY&
Us

L*l
a.v
tfff

\

I
PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLUMES

WELL ID

VOL.(f»imi

/7-lneh ]

I 0,, J

44neh

O.fcfi

6-Inch 1 S-lnch

l.SO 1 2.60

400857



NO.
WELL DEVELOPMENT / PURGING LOG

PROJECT NUMBER: toe.

PROJECT NUMBER: #0°/2c>2.

DATE: //
SAMPLERS: /#.

DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD: fa

1) Total Casing & Screen Length (ft):

2) Casing Internal Diameter (in): £

3) Water Level Below Top of Casing: //. 71

4) Volume of water in Casing (ga): / 7

V - 0.0408(# 2); X (# 1 - n 3) - # 4

V - 0.0408( ): X ( - ) - gallons

PARAMETER

Gallonj

Time
(24 hr. cloek\

Conduojvity
fMHO/cm>

Sh-mrrj

pH(SU)

Temp. CO

Turfaidity
fVTUsl

ACCUMULATED VOLUNfE PURGED !

If^m^i.

06*0

t.f1

1.5(f

n-°
m

i
OfcS

t.iy

lit

fS.<f

*W

y
O6?o

/«

7.V

f£.c>

V*

c
effs-

I-2*

7 Jo

fr*

**f

"•

\

PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMEiVT:

CONSTAI>rr FOR CALCULATING BOREHOLE & WELL WATER VOLUMES

WELL ID

voucni/m

/ 2 - I n c h N, 1 4-tnch

( O.IT / I 0.6«

6-lneh

J.50

X-lnch

2.60

400858



Well No.
WELL DEVELOPMENT / PURGING LOG

PROJECT NUNBER:.

PROJECT NUMBER:

DATE:

£00} •

SAMPLERS: ///.

DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD:

1) Total Casing & Screen Length (ft): /' lf.30

2} Casing Internal Diameter (in): 7

3) Water Level Beloxv Top of Casine: "• H-

4) Volume of water in Casing (ga): if • /

V - 0.0408(# 2): X (# 1 - # 3) - # 4

V-0.0408( ) :X( - )- gallons

PARAMETER ACCUMULATED VOLUKtE PURGED

Cailoni
2f

Time
. cloekl

Conductivity
fMHO/an) 0.16 f

pHCSU)
f.oj"

Temp. CO

Turbidity
(KTW

PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE A WELL WATER VOLUMES

WELL ID
voL.(p»i/m

2 -Inch

0.17

/^TS
V 0.66 )

6-lnch

\XA

K-tneh

2.60

400859



Well No.
WELL DEVELOPMENT / PURGING LOG

PROJECT NUNBER:

PROJECT NUMBER:___£££/^£Z3£_

DATE: tfcjJc //

SAMPLERS : //

DATE OF INSTALLATION:

DEVELOPMENT / PURGING METHOD: £cd7*fA.<u«

1) Total Casing & Screen Length (ft): 3.0- 1?

2) Casing Internal Diameter (in): _ ft j^

3) Water Level Below Top of Casing: 12.

4) Volume of water in Casing (ga): (f~S

V - 0.0408( )- X ( - ) gallons

PARAMETER

Callow

Time
f24 hr. eloekl

Condueavity
fMHO/cml

DPffw*^*

pH(SU)

Temp. ("C)

Turbidity
(TTTUil

ACCUMULATED VOLUME PURGED II

itirnfit-

Otef

$*\

I.GI
n.i
>m

C.x
0<fV3

W

l.oy
($.<(
?w

/3

/too

t.oy

W6

/y.i
> 7 f T

?-o
(01?

f.oz

8.97

tf>0

>m
PHOTO NUMBER IF TAKEN: WATER LEVEL AFTER DEVELOPMENT:

CONSTANT FOR CALCULATING BOREHOLE A WELL WATER VOLUMES

WELLID

VOLJfal/m

2 -Inch

0.17

/i^nehN

( O.W /

6-tneh

I. SO

X-lnch

2.60

400860



400861



ATTACHMENT C

400862



ni\.«IL V245&;? 2.' 5

'g
>?
Hi

FIGURE-I
Observed Exposure Rate of Racer Stokes Pressurized Ion Chamber

Model RSS-112 & 100 MicroR/hr
vs.

Observed Count Rate of Rate Meter Model
Ludhm 3 connected to a 1 "xl" Nal Probe

Ai a Thorium Contaminated Site

4QO

I

350 •

2<iO

200

100

...

;

*

' /^

0 :

/

X/

...

.t

FitResuto

Equation
X = (-424E-9*RA2)- • R) -1.782

Coefficient of Doorninanon (R-squared)
Degree 0: 0
Degree 1: 0.998135
Degree 2: 0.098459

OE+0 2E*4 4E+4 6E+4
Count Rate, R,(CPM)

8EM 1E+5

400863



.u- • o- i-so -ilMJirt: • iUU.uUl r-lRNic. l.\C. -

Welsbach/General Gas Mantle RI/FS
Project #8001-230

Conversion of Gamma Count Rates into Gamma Exposure Rotes

72455-* 3.' 5

;_.. INSTSIMEBTS USED
instrument Type: Raemgter ModehLudlum 3
Associated Probe: l"x P Nal

Serial »: 83924 Cai. Due:

Serial •#••:.*]£ 1-.&-

-FIELD DATA
Location: Captains Cove
Source Data

:•*

T^cmion

.

Top Center 1,500 Top Center 2^00
Side 1, Center 1,700 Side 1, Center 2.300
Side 2, Center 1,800 Side 2, Center 2.300
Side 3, Center 1,800 Side 3, Center 2,300
Side 4, Center 1,800 Side 4, Center 2300
Bottom 2.000 Bottom 2.800

Top Center 2^00 Top Center 4JOO

Side 1, Center 2^00 Side 1, Center 4,000
Side 2, Center 2,700 Side 2, Center 3,800

Side 3. Center
Side 4, Center

3.000 Side 3, Center 4^00

3,000 Side 4, Center 4,500
Bottom

Prepared By:

3200 Bottom 4,200

Bate:

Papa 1 or 15

400864



DJ •.v.Tvircnx .NJ iLc - 0- 1-36 ;l2:il2PJi ; MALCOLM P1RN1E 1NC.-

Welsbach/General Gas Mantle Rl/FS
Project #8001-230

Conversion of Gamma Count Rates inio Gamma Exposure Rotes

2455 •

Instrument Type: Ratemeter ModehLudium 3
Associated Probe: rxl"NaI

Serial ft: 83924 Cal. Due:

;.&

Locauon: Captains Cove
Source Data

Prepared By:, Date:

Page 2 of 15

4 0 0 8 6 5



BJ •.YJ .NJ OFFICE . o- i-ifc ;l2:u2Pto ; iULCOLM PiRNiE INC.-

Welsbach/General Gas Mantle RJ/FS
Project #8001-230

Conversion of Gamma Count Rates into Gamma Exposure Rates

72455;? 5,' 5

Instrument Type: Ratemeter ModeliLudlum 3
Associated Probe: 1"xl"Nal

Serial #: 83924 Cal. Due:

&

Prepared By: Date:

Pioe3oH5

400866



1
400867



ATTACHMENT D

400868



400869

HTW DRILLING LOG •CU.M3
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ATTACHMENT F
RADIOLOGICAL AND CHEMICAL RISK ASSESSMENT METHODOLOGY

• Data Utilization

• Respirable Particulates Model

• Home-Grown Produce Model

• Concentration-Toxicity Screen and Chemicals of Potential of Concern Selection

• Essential Nutrient Screen

Indoor Shower Model

• Permeability Coefficients

Data Useability Worksheets

Toxicological Profiles
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DATA UTILIZATION

Before calculating 95% upper confidence limits (UCL) on the arithmetic average concentrations
of the radionuclides and chemicals of potential concern, the Shapiro and Wilk W test (for sample
sizes > 10 and < 50) were run on the data to determine if the data sets are consistent with a
normal distribution (Gilbert, 1987).

If the data set was found to be consistent with the normal distribution, the 95% UCL was
calculated from the following equation (USEPA, 1992):

where:
x = the arithmetic average of the data
s = the standard deviation of the data
t = Student-t statistic
n = sample size

If the data set was not found to be consistent with the normal distribution, the 95% UCL
concentration was calculated from the following equation (USEPA, 1992):

xvhere:
UCL = 95% upper confidence limit on the arithmetic average

e = constant (base of the natural log)
x = the arithmetic average of the transformed data
s = the standard deviation of the transformed data
H - statistic for a one-sided 95% confidence limit on a lognormal average
n = sample size

The results of the W tests, the maximum detected concentration, the appropriate 95% UCL
concentration, and the exposure point concentration for each radionuclide and chemical of potential
concern with a sample size > 10 in each medium are presented in their respective Rad Table 3 in
Attachment G, for ROPC and in their respective Standard Table 3 in Attachment H, for COPC.
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RESPIRABLE PARTICULATES MODEL

The methodology to evaluate the potential exposure of construction workers to respirable paniculates
emitted during the course of excavating soil during construction or utility maintenance activities is
described below. The modeling required determination of an emission rate, an emission flux, and
the concentration of respirable paniculates in the ambient air at the excavation.

Emission Rate and Emission Flux

The emission rate calculation considered the digging of an 1.5 m wide x 5.0 m long x 5.0 m deep
excavation by a bulldozer. A bulldozer was assumed for this analysis since an emission rate
equation is available for a bulldozer and not a backhoe. Only emissions from the digging of the
excavation were calculated; the soil removed from the excavation was assumed to be placed on the
side of the excavation and covered to prevent wind-generated respirable paniculates.

The following equation (USEPA, 1989) was used to derive an emission rate (in g/s) for respirable
paniculates:

[0.45 (s)'J (M)-M)
where:

s = silt content of the soil in weight %
M = moisture content of the soil in weight %

Since the exposure point concentrations in soil are for all surface and subsurface soil, silt content
and moisture content data obtained during the field investigation for all surface and subsurface soil
are used. A silt content of 32 % is used; this value represents the average of the data that pass
through the grain size No. 200 sieve (0.075 mm). All samples collected for grain size analysis were
used to calculate the average. A moisture content of 18 % is used; this value represents the average
moisture content, as reported for chemical analyses, of all soil samples at Area A and Area G.
Solving the above equation resulted in a respirable paniculate emission rate of 0.38 g/s. as presented
below:

= [0.45(32)I5(18)-14]
= [0.45 (181) (0.017)]
= 1.3 8 kg/hour
= 0.38 g/s

An emission flux of 0.05 g/s-nr was derived by dividing the emission rate by the surface area of the
excavation (0.38 g/s - 7.5 nr).
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Air Concentrations

Ambient air concentrations for workers exposed to the excavation emissions were determined using
the USEPA-approved Point, Area and Line source (PAL2.1) model, version 89272, (USEPA. 1987)
assuming that the excavation represents an area source of emissions. Unlike other area source
models, such as the Industrial Source Complex (ISC) model and SCREENS, PAL2.1 has the
capability of determining impacts above area sources, as well as downwind of a source. PAL2.1 is
a diverse model that can be used to estimate dispersion for point, area and line sources using
Gaussian-plume steady-state assumptions. Simultaneous modeling of multiple sources and source
types can be performed to calculate impacts of non-reactive chemicals at a large number of receptors.
Also, user-specified meteorological options allow for input of site-specific conditions that are
representative of the site being modeled.

For this analysis, the source was modeled as a 1.5 m x 5.0 m flat area source. Nine receptors were
used in the analysis. Eight receptors were placed along the edge of the excavation; one at each of
the four corners, and one at the center of each side. In addition, one receptor was placed over the
center of the excavation. All receptors were placed at a height of 1.8 m to simulate the height of a
worker. The meteorological data consisted of an array of 54 meteorological conditions as used in
the USEPA-approved screening level model, SCREENS (USEPA, 1995). These conditions
represented 54 combinations of stability classes (1 to 6) and wind speeds (1 m/s to 20 m/s) that could
occur in the atmosphere. The wind directions were set so that the wind would blow directly towards
each of the receptors. Model options selected for the analysis included: a typical anemometer height
of 6.1 meters, a mixing height of 5000 m, and an average temperature of 293 °K. The wind was
assumed to be constant below 10 meters (as fixed by PAL2.I). The analysis was performed for both
the rural and urban land use classifications. The emission rate of the area source was set at 1 g/s-nv.
Output was then in the form of g/m3 per g/s-m2.

Results

The rural and urban modeling analyses predicted maximum 1-hour average unitized impacts of
0.0268 and 0.1302 g/m3 per g/s-nr, respectively, at the corners of the excavation. The maximum
1 -hour average respirable paniculate concentration (in kg/m3) in the ambient air at the excavation
was calculated from the following equation.

C = [ 1 -hour unitized impact in g/m3 per g/s-m2] x [emission flux in g/s-nr] x [0.001 kg/g]

Based on the urban land use classification, the maximum 1-hour average respirable paniculate
concentration is 1.34E-06 kg/m3, as presented below.

= [0.0268 g/m3 per g/s-m2] * [0.05 g/s-m2] * [0.001 kg/g]
= 0.00000134 kg/m3

Concentrations of the non-volatile radionuclides and chemicals of potential concern associated with
this respirable paniculate concentration are calculated in the Human Health Evaluation.
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HOME-GROWN7 PRODUCE MODEL

Root Vegetables

The carrot serves as a surrogate for root vegetables grown in home gardens. Carrots are assumed
to accumulate radionuclides of potential concern only through uptake from soil. It is further assumed
that the carrots are washed before eaten, so that soil adherence to the carrots will not contribute to
the chemical intake. To calculate radionuclide concentrations in carrots, the 95% UCL
concentration or the maximum concentration in soil is multiplied by a radionuclide-specific root
uptake factor (RUF).

RUFs for the radionuclides are based upon transfer coefficients developed by Baes et al. (1984) for
tuber crops. The values presented in the following table have been adjusted to reflect the wet weight
of each vegetable or fruit. For carrots, the moisture content accounts for approximately 88% of the
total wet weight (Baes et al., 1984). Therefore the transfer coefficient is multiplied by 12%.
Additional factors affect the bioavailabilty of radionuclides and the extent of root uptake including
characteristics of the plant (species, age) and the soil properties (pH. organic content, cation
exchange capacity, concentration of other metals, temperature, and aeration). Thus, in the absence
of information regarding site-specific soil characteristics, the calculated RUFS should be considered
best approximations.

Above-Ground Vegetable^

To evaluate the potential exposure from eating "above-ground" vegetables and fruits (i.e.. lettuce and
tomatoes), the accumulation of radionuclides in the edible parts of the plant must be considered. The
effective uptake of radionuclides from the soil depends upon the efficiency of root absorption and
translocation to the edible portions. The radionuclide concentration in the edible portions of lettuce
and tomato plants can be estimated by multiplying the 95% UCL concentrations or the maximum
concentrations of each radionuclide of potential concern in soil by a plant uptake factor (PUF).
Similarly to the roots, the potential for radionuclide translocation to the above-ground plant pans
depends largely upon the characteristics of the radionuclide and the plant.

The PUFs for the uptake and translocation of the radionuclides to above-ground plant pans are based
on transfer coefficients developed by Baes et al. (1984), similarly to those applied in evaluating
carrots. Presented PUFs for radionuclides in lettuce are based upon transfer coefficients developed
for vegetative plant parts (leaves and stems). The values presented in Table O-l incorporate a dry-
wet weight conversion factor assuming that lettuce typically has a 95% moisture content (Baes et al..
1984). For tomatoes, transfer coefficients developed for fruits were used in the intake estimates,
assuming that the typical tomato has a 94% moisture content (Baes et al.. 1984).
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ROOT AND PLANT UPTAKE FACTORS

RADIONUCLIDE

Uranium-234

Uranium-238

Radium-226

Radium-228

Thorium-228

Thorium-230

Thorium-232

Lead-210

PUF
LETTUCE

4.25E-04

4.25E-04

7.50E-04

7.50E-04

4.25E-05

4.25E-05

4.25E-05

2.25E-03

RUF
CARROTS

4.80E-04

4.80E-04

1.56E-04

1.56E-04

1.02E-05

1.02E-05

1.02E-05

1.08E-03

PUF
TOMATOES

5.10-04

5.10-04

9.00E-04

9.00E-04

5.10-05

5.10-05

5.10-05

2.70E-03

References

Baes. C.F., IIL R.D. Sharp, A.L. Sjoreen and R.W. Shor. 1984. A Review and Analysis of
Parameters for Assessing Transport of Environmentally Released Radio nuclides
through Agriculture. ORNL-5786. Oak Ridge, TN: Oak Ridge National Laboratory.

400945



CONCENTRATION-TOXICITY SCREEN AND CHEMICALS OF POTENTIAL
CONCERN SELECTION

A concentration-toxicity screen was performed in accordance with USEPA guidance (USEPA,
1989). The purpose of the screen is to identify chemicals in a particular medium that most likely
contribute significantly to the risk estimates. The screen is based on the maximum detected
concentrations and USEPA toxicity criteria as represented by reference doses for non-carcinogenic
effects and slope factors for carcinogenic effects. Individual chemical scores or risk factors are
calculated by dividing the maximum detected concentration by the reference dose or multiplying by
the slope factor. The individual risk factors are summed for a total risk factor and then the ratio of
the individual risk factors to the total risk factor approximates the relative risk of each individual
chemical. Chemicals with relative risks greater than 1 % (0.01) are selected as chemicals of potential
concern (COPC). Chemicals with relative risks less than 1% are eliminated from the human health
evaluation.

The screen was performed using only oral toxicity criteria since no air quality data were
collected. However, since inhalation of respirable particulates is a pathway of concern, for those
chemicals detected in all soil at Area A and Area G and with inhalation toxicity criteria a second
concenrration/toxiciry screen was performed to determine if the chemicals are likely to contribute
significantly to the risk estimates for the inhalation pathway.

Chemicals without toxicity criteria were selected as chemicals of potential concern if they
could not be eliminated based on the other criteria (i.e., frequency of detection, background
concentration, or nutrient screening concentration); they are evaluated qualitatively in the human
health evaluation.

Finally, chemicals with a weight-of-evidence classification of A, known human carcinogens,
were also selected as COPC.

The results of the screen, including the reason for selection or elimination as chemicals of
potential concern where not based solely on the screen, are presented on the following pages.

References
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^^m CONCENTRATION/TOXICir™B:EN AND SELECTION OF COPC ^J
^^ SURFACE SOIL AREA A

CHEMICAL

Acetone
Chlorobenzene
Anthracene

:luoranthene
Fluorene
Phenanthrene^gSfe^

Pyrene
Benzo(a)anthracene
BTeiizo(a)pv'rene:-:'i:3i-fci;.
Benzo(b)fl uoranthene
Chrysene
Indeno( 1 ,2,3-cd)pyrene

total PCBshSM38S?t
beta-BHC
delta-BHC
Chlordane (total)
4.4'-DDE
4.4'-DDT
Endosulfan I
hleptachlor epoxide
Aluminum
Antimony-lX V«*fi?iEiU-
Arsenic.;aSi!Sl>jjAU*(,Vv5i
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coppaf:ygKWyy::iy:
Iron

Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Maximum
Concentration

mg/kg
0.0 II
0.042
0.065

0.44
0.045

•«'4i0.31'<t;vj;
0.3
0.24

siT&OiZStvjB
0.43
0.17
0.13

JSKsS.fWl
0.015
0.017
0.13

0.0081
0.018

O.I
0.0022
9140

-'''i7.2I6i>:>
.vZ:;93$±£;.i

236
0.37

4
14400
28.4
22.2

V:X39J&*j;;>
63000

2480
1850
0.14
36.7
805
5.4
11.3
688
2.6

23.2
714

Average
mg/kg

"

*"jSi.'r.-i:

'i&HfitfK.

%&>?&'•

6603
£frl20.?..
:ii*35,->?-s

157
0.313333

2.55
8350
20
I I

ZfiXnSj
36307

1913
893
0.11
23

716
5
5

425
2
18

397

Oral Risk Relative Screen
Reference Factor Risk

Dose

mg/kg-day
I.OOE-OI 0.11 0.00 NO
2.00E-02 2.10 0.00 NO
3.00E-OI 0.22 0.00 NO

4E-02 II 0.00 NO
4.00E-02 1.13 0.00 NO

;' -,-••;- >. •"•>'*•.> *! 0.00 ;•...; ̂ .O.Oq.K-:..NO;i-
3E-02 10 0.00 NO

0.00 0.00 NO

..̂ "-••/--•.'i '• .*•&*•* o.oo,?,;* '••*, o.ooi •S&'NP.*/.
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

2:OOE-05 i: 275000 V^^ P-lS^VESs)
0 0.00 NO
0 0.00 NO

6.00E-05 2166.667 0.00 NO
0 0.00 NO

5.00E-04 36 0.00 NO
6.00E-03 16.66667 0.00 NO
I.30E-05 169.2308 0.00 NO
I.OOE+00 9140 0.01 YES

:4;QOE-04 >',;-!.:540000 ?.--,. ; 0.37i: -YESt^
,3.00E-04.45«279667sfe-- j 0. 1?.- •.̂ YES.iy

7E-02 3371 0.00 NO
2.00E-03 185 0.00 NO
I.OOE-03 4000 0.00 NO

0.00 0.00 NO
2E+00 18.93333 0.00 NO

6.00E-02 370 0.00 NO
;3.7E-02 ? J0676: ;, 0.01 ;; .tYESjr
3.00E-01 210000 0.14 YES

0.00 0.00 NO
2.30E-02 80435 0.06 YES
3.00E-04 466.67 0.00 NO

2E-02 1835 0.00 NO
0.00 0.00 NO

5.00E-03 1080 0.00 NO
5E-03 2260 0.00 NO

0.00 0.00 NO
8.00E-05 32500.00 0.02 YES
7.00E-03 3314 0.00 NO
3.00E-01 2380 0.00 NO

Total Relative Risk. 1 459 1 1 2

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)''

D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

•A ';<•.*•?<?& \::*WD -ysJ-t^f »-:,'p.po-,!/ .̂o.oo ,,. t NO #,.
D 0.00 0.00 NO

7.30E-OI B2 0.18 0.00 NO

b1.30&QO'&:i?&&2'-?$; l!*.'4\>l.83::;:Mf P.OIjJV-YES.'i?
7.30E-OI B2 0.31 0.00 NO
7.30E-03 B2 0.00 0.00 NO
7.30E-OI B2 0.09 0.00 NO

2.00E+00 r B2 11.00 0.08: YES*-
I.80E+00 B2 0.03 0.00 NO
I.80E+00 B2 0.03 0.00 NO
I.30E+00 B2 0.17 0.00 NO
3.40E-OI B2 0.00 0.00 NO
3.40E-OI B2 0.01 0.00 NO

0.00 0.00 NO
9.IOE+00 B2 0.02 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

'S\!5aBWKV£?t^&-'̂ ':?,?'l25-W£!%":QM^:i?iES?S
0.00 0.00 NO

B2 0.00 0.00 NO
Bl 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 139.52

Background Screen
Average

Concentration

mg/kg

••«*>

'£3&8$&&fi-

9790
1.6
6.3
49.0
0.85
ND

1070.3
18.3
7.3
16.0

20591.4

2147.1
676.6
0.085
12.7

1427.3
2.00
0.47
75.0
1.1

25.2
43.9

2X
Average

mg/kg

''•ff^/$ii

19580
3.2
12.6
98.1
1.7
ND

2140.6
36.7
14.5
32.0

41182.9

4294.3
1353.1
0.17
25.5

2854.6
4

0.94
149.9
2.2

50.4
87.8

Nutrient

Screen

mg/kg

-,'.. ' '

«*SSf®-53iK

>1E+06

100,000

8.00E+05

>1E+06

>IE+06

Other Reason for
Selection or
Elimination

. - , . ...

YESi-no'.tbiicntf K%,' *"&

NO;<2X

NO;<2X
NO; < nsc

NO;<2X

NO;<2X

NO; < nsc
NO;<2X

NO; < nsc

NO; < nsc
NO, <2X

no toxcrit = Oral toxicity information is not available.
2X = Two times average background,
nsc = Nutrient screening concentration.



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA A

CHEMICAL

Acetone
2-Butanone
Carbon disulfide
Chlorobenzene
Tetrachloroethene
Acenaphthene
Anthracene

Benzo(gih,i)peirjrleii«g|(S
Fluoranthene
Fluorene
Phenanthrene.fflSfiagS»
Pyrene
Benzo(a)anthracene

BenztKaJpyrene'Sg.}!!̂
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
lndeno( 1 ,2,3-cd)pyrene
Carbazole
Dibenzofuran
Naphthalene
total.PCBsiiiiSI|!g«gt1

alpha-BHC
beta-BHC
delta-BHC
Chlordane (total)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Oieldrin
Endosulfan I
Endrin aldehyde • -
Heptachlor
Heptachlor epoxide

Maximum
Concentration

mg/kg
0.39
0.089
0.012

42
0.004
0.36
0.7

•|j||sji<6!|(£!j

5.8
0.25

stMSS-?-1^
4.5
2.7

«IS3.2SJ»
5.6

0.21
1.9

0.31
1.5

0.48
0.13
0.041

B?S53;55S8*
0.0044
0.015
0.017

0.43
0.18
0.12
O.I

0.0049
O.I

0.0084 r,
0.0041
0.034

Average
mg/kg

SiSSftff/'

X::*fi$ll̂ !S

JviiS'f'WSS'?'*

Oral Risk Relative Screen
Reference Factor Risk

Dose

mg/kg-day
I.OOE-OI 3.90 0.00 NO
6.00E-OI 0.15 0.00 NO
I.OOE-OI 0.12 0.00 NO
2.00E-02 2100.00 0.00 NO
I.OOE-02 0.40 0.00 NO

6E-02 6.00 0.00 NO
3.00E-OI 2.33 0.00 NO

S«, •-:*,. i; ~;):. 0.00 • ,-.:-0.00 rtNO
4E-02 145 0.00 NO

4.00E-02 6.25 0.00 NO
y^^/'fl^l ., O.OOS?:fei-.p.OO»SfeNO ;

3E-02 150 0.00 NO
0.00 0.00 NO

^«fSS Î*s<O.OOa*S!SO:00;5B-: NO. '•:
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

4.00E-03 33 0.00 NO
2.00E-02 2.05 0.00 NO

;2;OOE-05,Jit-275000SIS),p2!®iSyES;

0 0.00 NO
0 0.00 NO
0 0.00 NO

6.00E-05 7166.66667 0.00 NO
0 0.00 NO
0 0.00 NO

5.00E-04 200 0.00 NO
5.00E-05 98 0.00 NO
6.00E-03 16.6666667 0.00 NO

0 0.00 NO
5.00E-04 8.2 0.00 NO
1.30E-05 2615.38462 0.00 NO

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)"1

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

5.20E-02 -- 0.00 0.00 NO
ND 0.00 0.00 NO
D 000 0.00 NO

^i-^-v D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

;,•;;;:- ̂ -i;;;,, .. . D '0.00 .• ;; 0.00 ? NO
D 0.00 0.00 NO

7.30E-01 B2 1.97 0.00 NO
••::7JOE+OOyr::*.B2,:',.: ••-'. 23:36 •.i,:'i-:.0.01^YES.

7.30E-OI B2 4.09 0.00 NO
7.30E-02 B2 0.02 0.00 NO
7.30E-03 B2 0.01 0.00 NO
7.30E+00 B2 2.26 0.00 NO
7.30E-OI B2 1.10 0.00 NO
2.00E-02 B2 0.01 0.00 NO

D 0.00 0.00 NO
ND 0.00 0.00 NO

2.00E+00 B2 11.00 0.00 NO
6.30E+00 B2 0.03 0.00 NO
I.80E+00 B2 0.03 0.00 NO
I.80E+00 B2 0.03 0.00 NO
1.30E+00 B2 0.56 0.00 NO
2.40E-OI B2 0.04 0.00 NO
3.40E-OI B2 0.04 0.00 NO
3.40E-OI B2 0.03 0.00 NO
I.60E+OI B2 0.08 0.00 NO

D 0.00 0.00 NO

• - . 0.00 000 , NO
4.50E+00 B2 0.02 0.00 NO
9.IOE+00 B2 0.31 0.00 NO

Background Screen
Average

Concentration

mg/kg

i

2X
Average

mg/kg

< ( '„,

Nutrient
Screen

i »>

i "'**

Other Reason for
Selection or
Elimination

YES;;no «6xcnt8|g3|§!

YES;ino:toxcHt*SS;S®?S-

YES; no tbxcrit '



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA A

CHEMICAL

Aluminum
AritimonpSgfiSg »fti
Arsenical; ;.;*/;& "'.t/Ji'i
BariumS|«KgtSlsSSi!'
Beryllium
Cadmiurt<ag^B!g?5«&
Calcium
Chromium
Cobalt̂ ||fS«l:isS'.33t:5
coppet.̂ ymmS'̂ :m,:
Iron;?wi«^€«W*'.H«
Lead : aSSO'sMS* >3'Sfc.
Magnesium
Manganeseft?£?v?^W*i.;
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Maximum
Concentration

mg/kg
19700

SSS'lieOt;^,
•.OU-2760V.,.;-.

•Al&ITOO.iAs,
6.8

«£iZgJ74«S?»5
87400
91.2

iî 3T9;-Xi:i
8S 11300̂
Vij203000 ,-.-
iis 29500 :V

39100
rts30900" ,̂

2.4
145

2500
72
245

14100
2.6

41.7
17300
0.79

Average
mg/kg

8678.3684
*•- 289.2 ;l

,A,;568.7;-i
-«•„' 283:̂ 3

1.50
..$30;99.S?

29762
30.7

^Sfe'83tf5;*
tf.m^K
;f;6Q567,»J
lASSisrsft

5888
,*47M«::

0.40
46
927
18.0

47.55
2399

2
23.3
3065
0.70

Oral Risk Relative Screen
Reference Factor Risk

Dose

mg/kg-day
I.OOE+00 19700 0.00 NO
4.00E-04; v-4900000 .̂ 0.19;;;aYES;
3;OOE-04 .- 9200000;' -*0.61. SYES

's!7E-02?~l-'!i.).l7143-fa3fcO.OOt,»f;:NOi
2.00E-03 3400 0.00 NO

',l;OOE-03.Jdf.J74000,̂ fll0.01.1tV-,YES;
0.00 0.00 NO

2E+00 60.8 0.00 NO
«.OOE-02V 63)666667 000 NO
l3i7E-02 305405 002 _ YES
;3.00E-01 676667 004 YES
•*%e'-.i * 000 , 000 NO

0.00 0.00 NO
2.30E-02 f 1343478,>r -0.09 ;. yYES
3.00E-04 8000.00 0.00 NO

2E-02 7250 0.00 NO
0.00 0.00 NO

5.00E-03 14400 0.00. NO
5E-03 49000 0.00 NO

0.00 0.00 NO
8.00E-05 32500.00 0.00 NO
7.00E-03 5957 0.00 NO
3.00E-OI 57666.6667 0.00 NO
2.00E-02 39.5 0.00 NO

Total Relative Risk: 15108538

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'1

0.00 0.00 NO
0.00 0.00 NO

VSliSOE-HX);'- ,'^ .,.'A;;^a g«:4140:!:
:,:-;- .,0.99^ YES:

'ilMlSU îT^S''* PfS3SK,;,>0.00 ̂ ;̂ .'.p.OO .̂s.NO ;
B2 0.00 0.00 NO
Bl 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

v- , .1 , ND#«3!s!ftfe;0.00.!^-S!llO.OO*fNOv
D 0.00 0.00 NO

0.00 0.00 NO

1 — -' B2'...?-i-^:i>\P.OO.';:f;.T;./.-O.OOA;'«NO-
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 4 1 84.98

Background Screen
Average

Concentration

mg/kg
9790

1.6
6.3

WSS.49.0«fe
0.85
ND
1070
18.3

:!®57.3.JiS>-
16.0

20591
W.24.3&vr

2147
677

0.085
12.7
1427

2
0.47
75.0
I . I

25.2
43.9
0.23

2X
Average

mg/kg
19580
3.2
12.6

g98.1f
1.7
ND

2140.6
36.7

«'-|U.s:*?
32.0

41182.9
,&48.6.-,.
4294.3
1353.1
0.17
25.5

2854.6
4

0.94
149.9
2.2
50.4
87.8
0.46

Nutrient
Screen

SiMKIS

>IE+06

©ftSfe-feiSi

100,000
sr?r>v^v^

8.00E+05

>1E+06

>IE+06

Other Reason for
Selection or
Elimination

YEStfiwalatton :risk,->:2X

—
NO; <nsc

- -
YES; inhalation risk. >2X

YES;*d;tbxcriti->2X-'&fe|
NO; < nsc

NO; < nsc
-

NO; < nsc -~-
.._ ,

.

o
o
vo

no toxcril = Oral toxicity information is not available.

2X = Two times average background.
nsc = Nutrient screening concentration.

inhalation risk = Chemical does not pass a similar inhalation concentration/toxicity screen.

VD



o
o
vo
U1
o

rONCENTRATIONrrOXICITV SCREEN AND SELECTION OF COPC

ALL SOIL AREA A

CHEMICAL

Acetone

2-BuUnone
Carbon dtiulfide

Chlorobciuene

Cetrachloroethene

Acenaphlhene

Anthracene

Benzo(gIh,i)per\ tene

Frnoranthene

Froorene

Pnenanthrene

Puene

Bcnzo<a)anlhr»cene

lenzo(a)n\Tene
Benzo(b)nuoranthene

Ben/.o<k)fiuoranthene

Chrysene
Dibenj(<.h (anthracene

lndeno(l,2,3-cd)pyrenc

Carbazole

îbeiuofuran

Naphthalene
total PCBl

alpha-BHC

bela-BHC
dclta-BHC

Chlordane (total)

4.4'-DDD

4,4'.DDE

4,4'.DDT
Dieldrin

Endosuiran 1

Endrin aldehvde

Heptachlor

Heptachtor epoxide

Aluminum

Antimony

Anenic'iVv'̂ vW^v-

B«rio«i-i!:ai<.,'**¥*'
Beryllium

Cadmium
[Ulcimn

Chromium

CobrtJsss •<*•::£.•*:••
Copper

Iron

Lead

Magnesium

Manganese; ',VSJ:*-.'

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

rhalliurn

Vanadium

Zinc

Cvanide

Maximum

mg«.g
039
0.089

0012

42
0.004

036
0.7
1.6
3.1

0.25

3
4.5
2.7

3.2
56
021
1.9

031
I S

041

013
0041

5.5

00044

0015

0017

0.43

0.11

012
O.I

00049

O.I
OOO«4

00041

0034

19700

1160

<4;,1760. •• • •

Kt 1200 .
61
174

17400

91 2

• - • • 379
II 300

203IKW
29500

mm
30900

2 4
145

251X1
72

2J5
14100

26
41 7

1 73I»I

<t 79

Average
mg/lg

I67g.36l4

2192

itt.H

U3 :•
1 50

3099

29762
30.7

13
1574

60567

3515

5111

4711

041)

46
927
III!

4 7 5 5
2.VW

2
2 3 3

MM
1) 70

Inhalation Risk Relative Screen

Reference Factor Risk

Dose

msAi-dav

000 000 NO
3.00E-OI 0.30 0.00 NO

200E-OI 006 000 NO

6OOE-03 7000 000 NO

000 000 NO
000 000 NO
0.00 0.00 NO
000 000 NO
000 000 NO
0.00 000 NO
000 000 NO
0.00 000 NO
000 000 NO
000 OOO NO
000 000 NO
000 000 NO
000 0.00 NO
000 0.00 NO
000 000 NO
000 000 NO
0.00 000 NO

9.00E-04 45.56 000 NO

0.00 0.00 NO

000 0.00 NO
000 000 NO
000 000 NO
000 000 NO
0.00 000 NO
OOO 000 NO
000 0.00 NO
000 000 NO

- 0.00 0.00 NO
000 000 NO
000 000 NO
0.00 000 NO
000 000 NO
0.00 0.00 NO

.-.-• _,•,.;.; ,-,O.OOV'->:,0.00.;'-.:.NO.

IE-04. liOOOOOO;:; 0.011, , YES

600E-03 1133 000 NO

000 0.00 NO
000 000 NO
000 000 NO

5.71E-06 • 663J47JI aSO.03 fi YES

000 OOO NO
000 0.00 NO
000 000 NO
000 0.00 NO

I.43E-05 ., itHIIHI -0.9o>, YES

9.00E-OJ 26667 000 NO

000 0.00 NO
000 0.00 NO
000 000 NO
0.00 000 NO
000 0.00 NO
0.00 0.00 NO

000 000 NO
000 1)00 NO
0(H) Offl) NO

Total Relative Risk IIIHHII

Inhalation Weight ol Riik Relative Screer

Slope Evidence Factor Rj'dt

Factot Classification

ImgAg-aav ) '

D 000 0.00 NO
D 000 000 NO

0.00 0.00 'NO
D 000 000 NO

2 OOE-03 - 000 000 NO

ND 000 000 NO
D 000 000 NO
D 000 000 NO
D 000 000 NO
D 000 000 NO
D 000 0.00 NO
D 000 000 NO
B2 000 000 NO
B2 OOfl 000 NO

B2 000 OOO NO
B2 000 000 NO
B2 OOO 0.00 NO
B2 000 0.00 NO
B2 000 000 NO
B2 OOO 000 NO
D 000 000 NO

ND 000 0.00 NO
2.00E+00 B2 11.00 0.00 NO

630E*» B2 003 0.00 NO

I90E400 B2 003 OOO NO

IIOEHK) B2 003 0.00 NO

I30EWK) B2 056 000 NO

82 000 000 NO
B2 000 000 NO

3.40E-OI B2 003 000 NO

I60E«I B2 001 OOO NO

D 000 000 NO
000 000 NO

460EWO 82 002 000 NOj

9IOE400 B2 031 000 NO

000 000 NO
OOO 000 NO

-. : l.30E4fl|..'vi<. »,' A • - -••;*>, 41400 ,.? 0.97 rr -.YES-

000 0.00 NO
!<OE*flO B2 5712 000 NO

630E*OO Bl 1096 003 YES

000 OOO NO
D 000 0.00 NO

ND 000 0.00 NO
D OOO OOO NO
- 0.00 0.00 NO
B2 000 000 NO

000 000 NO
D 000 OOO NO
D 000 0.00 NO

000 0.00 NO
000 0.00 NO

D OOO OOO NO
D 000 OOO NO

000 000 NO
ND 000 0.00 NO

ND OHO 0.00 NO
D 000 000 NO
D OIK) 01X1 NO

Total Relative Risk 425M

Background Screen

Average

Concentration

tng^g

9790

16
63
490
015
ND

1070

113
7.3
160

20591

24.3

2147

677
O.OS5

12.7

1427

2
0.47

750
II

2 5 2
439

0.23

2X
Average

mgylg

19510
3 2
126
911
1.7
ND

2141

367
14.5

32.0

41113
41.6

4294

1353

017
25.5

2155

4
0.94

150

2
50.4

S7.I

0.46

Nutrient

Screen

>IE*06

100,000

100000

>IE*06

>IE+06

Other Reason Tor

Selection or

Elimination

NO;<2X

«

no toxcril • Oral toxicit> information is not i\ ailable

2X - T\\o limes a\cngc background

nsc * Nutrient icrecning concentration



CONCENTRAT1ON/TOXICITY SCREEN AND SELECTION OF COPC
SURFACE SOIL AREA G

CHEMICAL

BenzofelUJpeiy \taat<M;,
-luoranthene
Phenanthreoef,;ssffeSlsS
Pyrcne
Benzo(a)anthiacene
Benzo(a)pyrerM v,'v--,V
Benzo(bJfluorarithenetf,S!;
Benzo(k)fluoiantheiK
Chtysene
Indeno(U3-cd)pyieneg,
Aluminum
Arsenic :&S>Si3yiMMi<.
Barium'.-jsj&^pai.SSiJJg;:
Beryllium
Cadmium
Calcium
Chromium
Cobalt
copjxa-iiss^wes^
Iron
Lead SSvSfeiSSfeiJSSS
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Maximum
Concentration

mg/kg
rgf)jp.077,sa

0.17
•m'.0.16!8&£

0.2
0.054

..;•,-.; o.i3i-,.»
«S*0.26S':.y

0.064
0.14

jg£0.092.aM.'
6150

f5ftM'6.6'Jfc?
'HfiSlXx-fg

0.43
0.42
1150
10.9
7.5

5SJS24.7SK
13800

aiiSjJni'iig;:
1460
372
0.02
»0.5
853
I.I
30
18.4
52.9

Average
mg/kg

;53§!t!fe.

^dtij&^i:'; •

7rV-"j;: "v*.'.i
iTWS&SSK*

ftirt-BS't''.*'

.̂ '•' '-f̂ ?"" -"**?
•txifeiffii

ft«?gi5^

eitsp?'*"

Oral Risk Relative Screen
Reference Factor Risk

Dose

mg/kg-day
',',sM*5i«*l'O.OQ:sSi¥O.Op4SNO ?

4E-02 4.25 0.00 NO
^3;~SiSt;xio.oo,t;&fo.oOifi;No.;

3E-02 6.67 0.00 NO
0.00 0.00 NO

. '.; ;.̂ .̂̂ '.1 0.00.-z,f,0.00',..NO.-.
.SiSlASijgfe 0.00 w B O.OOl\NO»

0.00 0.00 NO
0.00 0.00 NO

5*A^s^#o:oo&.;-s O.OOSNQ;
I.OOE+OO 6150 0.06 YES
3.00E-04 , v 22000 ;,V7 0.23 - YES
; ; 7Efl2&?#;$3750>,">ao.oi ;-, YES
2.00E-03 215 0.00 NO
I.OOE-03 420 0.00 NO

0.00 0.00 NO
2E+00 7.26667 0.00 NO

6.00E-02 125 0.00 NO
.3.7E-02r3"<; .: 668/^ s.iO.OI'fYES
3.00E-01 46000 0.48 YES
;^.«r ^ :v- '̂o.oo ,.-. j0.oo -NO.

0.00 0.00 NO
2.30E-02 16174 0.17 YES
3.00E-04 66.67 0.00 NO

2E-02 525 0.01 YES
0.00 0.00 NO

5E-03 220 0.00 NO
0.00 0.00 NO

7.00E-03 2629 0.03 YES
3.00E-OI 176 0.00 NO

Total Relative Risk: 96136

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'1

• S*^^ ŝs&^Di0**!|5fl.OO*-a?:O.OOipiNO;̂
D 0.00 0.00 NO

i; n???~*45:sfrfKDi'v^«ox)Oi^p.od;aNos
D 0.00 0.00 NO

7.30E-OI B2 0.04 0.00 NO
<7.30E+00:<<r .Sx.B2 f,ff ,0.95.;.;,; 0.09iyES.,
•Sa730E-OU^:g£;-B2,a,:i«0.l9C^SO.Q2tYES:;

7.30E-02 B2 0.00 0,00 NO
7.30E-03 B2 0.00 0.00 NO

V^7^0E4)i.yjr*?iB2;-Mf.^.O?4VO.OlJ-YES;.
0.00 0.00 NO

i-l<50E4flOi«*.^.*A^%4k'9.9?^ 0.89 SisYES;
0.00 0.00 NO

B2 0.00 0.00 NO
Bl 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
;;;^^-'::A:";>.;':'^.B2i;?->.;O.OOi • - 0.00!SJNOf;

0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 . 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 1 1

Background Screen
Average

Concentration

mg/kg

•5*13̂ :̂8®

:»«a£S

9790
6.3

49.0
0.85
ND
1070
18.3
7.3
16.0

20591
•<•*-; •=: 94>v>.*>;'* Wfv*""5^^.:

2147
677

0.085
12.7
1427
0.47
74.96
25.2

43.89

2X
Average

mg/kg

i«»;i;rrft
a*4:Aft:?s

19580
13
98
1.7
ND

2140.6
36.7
14.5
32

41183

:j^48.«t^

Nutrient
Screen

?|ii3S:5Pi

>1E+06

100,000

'MfifSSK-
4294.3 8.00E+05

1353
0.2
25

2854.6
0.9

149.9
50

87.8

>IE+06

XE+06

Other Reason for
Selection or
Elimination

YESriio'ti*cri«-%K19y-

YES;:no..t6xcrit*tW£t,

NO;<2X

No; < nsc

NO;<2X
YES;nd»dxcrlt, "
[NO^nsc
NO;<2X

NO; <2X
NO; <nsc

NO; <nsc
NO;<2X

o
o
vo
en

no toxcrit = Oral toxicity information is not available.

2X " Two times average background,

nsc = Nutrient screening concentration.
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CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA G

CHEMICAL

2-Butanone
Xylenes
Acenaphthene
Acenaphthylene -.gggftS:
Anthracene
Benzo(g&i)peryletie4i¥»
Fluoranthene
Fluorene
Phenanthrene ) it ,~
Pyrene
Benzo(a)anthracene ?
Benzo(a)pyrene ,,.*•
)enzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Indeno( 1 ,2,3-cd)pyrene
Carbazole
Dibenzefvran
Di-n-butylphthalate
2,4-Dimethylphenol
2-Methylnaphthalene
Naphthalene
N-nitrosodiphenylamine
4-Methylphenol
Phenol
total PCB9 , . v ~. [
beta-BHC
della-BHC
Chlordane (total)
Dieldrin
4,4'-DDD
4,4'-DDE
4,4'-DDT
Endosulfan I
Endosulfan sulfate
Endriri ketone ,< •
Heptachlor
Heptachlor epoxide
Aluminum
Antimony
Arsenic " - ;
Barium
Beryllium
Cadmium , f! ,
Calcium
Chromium
Cobalt
Copper
Iro* W;:^5;.*gS8|G-:yiKf?i

Maximum
Concentration

mg/kg
0.012
0.018
4.1

•asmoTTjze
4.6

;$iy).45;tgg;
8.6
3.7

,• 8.6, ,
9.5

."4>>- «'
I 1.6 'rf ,

3.7
0.57
3.1

0.49
2.7
2.5

0.098
0.12
3.2
6.1

0.14
0.13
0.2

v , |2 - (

0.0021
0.0019
0.065
0.012
0.061
0.014
0.028
0.25

t 00052s*
0.024,«f
0.0039
0.0057
8230
201 .
341- ,
855
5.4

372
204000

244
172
1850

*fel32oqogi;

Average
mg/kg

;s$Mefc*

j*ft<r&#'v

> f, -
- ** i j~

. i

smtfa.;...
y,gjR.p;:/

5738
53.9

, US
373.3
1.42
102

54093
48.2
64
535

fetMlOtk

Oral Risk Relative Screen
Reference Factor Risk

Dose

mg/kg-day
6.00E-OI 0.02 0.00 NO

2E+00 0.01 0.00 NO
6E-02 68.33 0.00 NO

w.'^.j&?-.-^.-fr''i"'-,v.O.OO •••'••?; 0.00 ; NO
3.00E-01 15.33 0.00 NO
-;,^S:v#fei:'*'aj!»~0.00;«iftO.OO;:»NO,.

4E-02 215 0.00 NO
4E-02 92.50 0.00 NO

. .'- , . 000 « 000 NQi
3E-02 317 0.00 NO

000 000 NO,1

. 000 0.00 NO,
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

4.00E-03 625 0.00 NO
I.OOE-OI 0.98 0.00 NO
2.00E-02 6.00 0.00 NO
4.00E-02 80.00 0.00 NO
2.00E-02 305 0.00 NO
2.00E-02 7.00 0.00 NO

0.00 0.00 NO
6.00E-OI 0.33 0.00 NO
2.00E-05:>y! - ,U«600000 v f s -0.05 ,-YES

0.00 0.00 NO
0.00 0.00 NO

6.00E-05 1083 0.00 NO
5.00E-05 240 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

5.00E-04 56.00 0.00 NO
6.00E-03 41.67 0.00 NO
,.•.>•.. ,;;-; •.v'.i*fe-,0.00>.-v.™-,O.OOv.NO-

. ' • • - : ' f , ••• • ,i4te"; «O.OOi>NfeQ.OO.;;;;NO>-
5.00E-04 7.80 0.00 NO
I.30E-05 438 0.00 NO
I.OOE+00 8230 0.00 NO
4.00E-04 502500 0.04 , ,YES ;
3.00E-04 1136667 0;09:.,YES

7E-02 12214 0.00 NO
2.00E-03 2700 0.00 NO
l.OOE-03 .,..Mif,i«,37200/,;i iO.OO, NO-

0.00 0.00 NO
2E+00 163 0.00 NO

6.00E-02 2867 0.00 NO
3.7E-02 50000 0.00 NO

3.00E-OI . -••.,.; ;.-,.. ;• ;440000 1 . ;:';0.04 , YES.

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)''
D 0.00 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
. :ff^f- * ss ;^$J;-SD i.?*;; £:o.oo,itgf O;OO®NO>

D 0.00 0.00 NO
iSSi -y^yt^&^fD- sSftSJ; 0.00 a|ssO.OO||NOI

D 0.00 0.00 NO
D 0.00 0.00 NO

®S2fe^S^W£/s£DSp!|-iO.OO 000 NO
D 0.00 0.00 NO

T;.7;30&01 .•,£•••* 'B2^:V2t?-'2.92.-?;"?;0.01^YES
4.7JOE+00«$;Sa-B2?««jvl Ii68 aai0.02s:.yES;

7.30E-OI B2 2.70 0.00 NO
7.30E-02 B2 0.04 0.00 NO
7.30E-03 B2 0.02 0.00 NO
7.30E-OI B2 0.36 0.00 NO
2.00E-02 B2 0.05 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

000 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
4.90E-03 B2 0.00 0.00 NO

C 0.00 0.00 NO
D 0.00 0.00 NO

; 2.00E+00 i B2 " .i24.OOtBskO.04; YES
1.80E+00 B2 0.00 0.00 NO
I.80E+00 B2 0.00 0.00 NO
I.30E+00 B2 0.08 0.00 NO
1.60E+OI B2 0.19 0.00 NO
2.40E-OI B2 0.01 0.00 NO
3.40E-01 B2 0.00 0.00 NO
3.40E-01 B2 0.01 0.00 NO

D 0.00 0.00 NO
0.00 , 000 NO
0.00. ' 0.00 NO

4.50E+00 B2 0.02 0.00 NO
9.IOE+00 B2 0.05 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

• 1:50E+00 ££i-H AVS^SSU S,ip.?2- »YES'
0.00 0.00 NO

B2 0.0 0.00 NO
... .̂iss.:,,;.:.̂ . -'.Bl .•-.,̂ -;O.Op.̂ .Js;0;00: rNO :

0.00 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO

Background Screen
Average

Concentratior

mg/kg

ftSrSSfBBS-

3yy'5!*J§«3

. ' 1

~." ""

> "'•

9790
1.6
6.3

49.0
0.85

<./;.: 'NDA®.
1070
18.3
7.3
16.0

20591

2X
Average

mg/kg

:Si'>a!M

•fii'fMii

•%' >

«

19580
3.2

12.6
98.1

1.7
£-'ND;\.

2140.6
36.7
14.5
32.0

41183

Nutrient
Screen

SSBSSliJf

" • ,t i

•— i 4
^

t-'?»*S?&:ir:?

>1E+06

100,000

Other Reason for
Selection or
Elimination

YESfrld.toxcHfcSS>S|

YESjwtotttiffiilpgi

YES^ndlracntllilf K«>

YESrnd toxcritSSiWy?,
YES; ho toxcHt^SJi ̂ ji&lf

NO; < 2X
YES; inhalation risk, >2X
NO; < nsc

^



CONCENTRATION/rOXICITV SCREEN AND SELECTION OF COPC
ALL SOIL AREA G

CHEMICAL

Lead
Magnesium
Manganesei»fi9S»as
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Maximum
Concentration

mg/kg
S&-3000J"?®

2990
•ci-aisoooH'.

4.1
82.2
1310
133
72.2
9150
3.9

31.6
1780

Average
mg/kg

.i^teW;^
1769

J.V36843JV
0.73
34
740

38.63625
21

2402
4
20
586

Oral Risk Relative Screen
Reference Factor Risk

Dose
mg/kg-day
s^?-?,;^i&~?-0.00-T.^O.OO:*NO?

0.00 0.00 NO
2.30E-02 Ay«i 9347826 .sH lVO;76.;,yES
3.00E-04 13667 0.00 NO

2E-02 4110 0.00 NO
0.00 0.00 NO

5.00E-03 26600 0.00 NO
5E-03 14440 0.00 NO

0.00 0.00 NO
8.00E-05 48750 0.00 NO
7.00E-03 4514 0.00 NO
3.00E-OI 5933 0.00 NO

Total Relative Risk: 12261980

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)"'
*^i«H**i^-;»B2vfe -^0.00^ 0.004'.NO ;

0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 554

Background Screen
Average

Concentratior

mg/kg
-it;24;3-;r,

2147
677

0.085
12.7
1427
2.00
0.47
75.0
I . I

25.2
43.9

2X
Average

•ng/kg
•*i/4g.6
4294.3
1353.1

0.2
25.5

2854.6
4.0
0.9

149.9
2.2

50.4
87.8

Nutrient
Screen

•:*? S«5;; ,'
8.00E+05

>IE+06

>1E+06

Other Reason for
Selection or
Elimination

'.-.'*

YESjiho t6xcrit;'>2Xffe::
NO; < nsc

NO; < nsc

NO; < nsc

no loxcrit = Oral toxicity information is not available.

2X - Two times average background.

nsc = Nutrient screening concentration.

inhalation risk = Chemical does not pass a similar inhalation concentration/toxicity screen.

O
O

ui
U>



CONCENTRATIONfTOXICITY SCRF.F.N AND SELECTION OF COPC
ALL SOIL A RE AC

CHEMICAL

2-Butanone
Xylenes
Acenaphthene
Acenaphthylene
Anthracene
Benzo(g,h,i)perylene
Fluoranthene
Fluorene
Phenanthrene
'yrene
)enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Indeno( 1 ,2,3-cd)pyrene
Carbazole
Dibenzofuran
Di-n-butylphthalate
2,4-Dimethylphenol
2-Methylnaphthalene
Naphthalene
N-nitrosodiphenylamine
4-Methylphenol
Phenol
total PCBs
beta-BHC
delta-BHC
Chlordane (total)
Dieldrin
4,4'-DDD
4,4'-DDE
4,4'-DDT
Bndosulfan I
Bndosulfan sulfate
Bndrin ketone
rleptachlor
hleplachlor epoxide
Aluminum
Antimony
Arsenic ",,
Barium
Beryllium » * ,
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
llMani^^ •ia;;g:Jfi*v
iMerd^B

Frequency
of Detection

,^y *•<•

> i
/ **

'tfilSti^-lM

Detected Concentrations
Range
mg/kg

0.012
0.018
4.1
0.077
46
0.45
8.6
3.7
8.6
9.5
4
1.6
3.7
0.57
3.1
0.49
2.7
2.5
0.098
0.12
3.2
6.1
0.14
0.13
0.2
12
0.0021
0.0019
0.065
0.012
0.061
0.014
0.028
0.25
0.0052
0.024
0.0039
0.0057
8230
201

>fu 341 : .
855

^ 54
372
204000
244
172
1850
132000
3000
2990

ft&S:fci»-- 215000
4 1

Average
mg/kg

5738
53.9
115

373.3
1.42
10.2

54093
48.2
64
535

54100
680
I7hfl

36843
0 71

Inhalation Risk Relative Screen
Reference Factor Risk

Dose

mg/kg-day
3.00E-OI 0.04 0.00 NO

0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

9.00E-04 6778 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
000 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

.0.00 0.00 NO
IE-04 8550000 0.00 NO

6.00E-03 900 0.00 NO
0.00 0.00 NO
000 0.00 NO
000 000 NO

5.7IH-06 30122592 000 NO
000 0(10 NO
000 O I X I NO
(11)1) I I l» l Ni l

II IH) I I (HI S '< >

Inhalation Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)1

D 0.00 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
B2 0.00 0.00 NO
B2 0.00 0.00 NO
B2 0.00 0.00 NO
B2 0.00 0.00 NO
B2 0.00 0.00 NO
B2 0.00 0.00 NO
B2 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
B2 0.00 0.00 NO
C 0.00 0.00 NO
D 0.00 0.00 NO

2.00E+00 B2 24.00 0.00 NO
I.90E+00 B2 0.00 0.00 NO
I.80E+00 B2 0.00 0.00 NO
I.30E+00 B2 0.08 0.00 NO
I.60E+OI B2 0.19 0.00 NO

B2 0.00 0.00 NO
B2 0.00 0.00 NO

3.40E-OI B2 0.01 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

4.60E+00 B2 0.02 0.00 NO
9.IOE+00 B2 0.05 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

1.50E+01 .<.i.A»>y..;-;:'-5115;i!;;;,,/O.S!4>.;,,YESi
0.00 0.00 NO

8.40E+00 - B2 .!-:•:. 45.4 ,. ,'.0.01 ; YES.
6.30E+00 Bl ; ' >;234 V0.04 YES

0.00 0.00 NO
D 0.00 0.00 NO

ND 000 0.00 NO
1) 000 000 NO

0 ( X ) 000 NO
M : nm I K K ) NO

i"«i 11(10 NO

I.43E-05 15034965035 1.00 ̂ fe.* •• l> 000 0.00 NO
4 I H I I . I K 4"<>< """ ^^B' (' ' •' """ NO

Background Screen
Average

Concentration

mg/kg

9790
1.6
6.3

49.0
0.85
ND
1070
18.3
7.3
16.0

20591
24.3
2147
677

0085

2X
Average

mg/kg

19580
3.2

12.6
98.1

1.7
ND

2141
36.7
14.5
32.0

41183
48.6
4294
1353
0.17

Nutrient
Screen

>IE+06

100,000

>IE+06

Other Reason for
Selection or
Elimination

^^j^^L.
^^



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
ALL SOIL AREA G

CHEMICAL

Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Frequency
of Detection

Detected Concentrations
Range
mg/kg

82.2
1310
133
72.2
9150
3.9
31.6
1780

Average
mg/kg

34
740

38.63625
21

2402
4
20
586

Inhalation Risk Relative Screen
Reference Factor Risk

Dose

mg/kg-day
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO
0.00 0.00 NO

Total Relative Risk: 1 5073690860

Inhalation Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor Classification

(mg/kg-day)'1

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 5419

Background Screen
Average

Concentration

mg/kg
12.7
1427
2.00
0.47
75.0
I.I

25.2
43.9

2X
Average

mg/kg
25.5
2855
4.00
0.94
150

2
50.4
87.8

Nutrient
Screen

>IE+06

>1E+06

^.Other Reason for
-j*. Selection or

Elimination

-

no toxcrit - Oral toxtcity information is not available.

2X » Two times average background,

nsc = Nutrient screening concentration.

O
O

cn
en



C ONrENTRATION/TOXiriry SCREEN AND SELECTION OFCOPC
GROl'NDWATF.R

CHEMICAL

Benzene' ',,,-
Chlorobenzene >
Chloroform
1,2-Dichloroethane ,
1 ,2-Dichloroelhene (total)
Melhylcne Chloride
retrachloroethene
roluene«^.^MillPi-
Trichloroethene
Vinyl-Chloride;:?.!̂ *1'?®*!
Xylenes (total)
Acenaphthene
;luorene
bis(2-chloroethyl)ether
bis(2-ethylhexyl)phthalate
Carb azoic
2-Chlorophenol
Dibenzofuran

1 ,2-Dichlorobcnzenc
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Diethylphthalate
2-Methylnaphthalene
4-Methylphenol, '
Naphthalene
Phenol
1 ,2,4-Trichlorobenzene
Endosulftn sulfatestip;
Aluminum
Antimony
Arsenic , >
3arium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
5J."

Maximum
Concentration

mg/L
, 0.013

0.5 -
061.

, 0.0042
0.2 IS
0.026
0.13

lig!0.088tK&/
0.07

s|:«60;19M;

0.0025
0.019
0.0047
0.0037
0.0028
0.0018
0.0021
0.0062
0.019
0.01
0.037
0.0012
0.0017
0.0022
0.0055
0.0021
0.031

ao.ooon§s
121

0.0566
i 114 '

0.448
0.0066
0.0043

203
0.229
0.185
0.77
248

0.544: *
, 76.5 -

9.05
0.013
0.224
93.1
0.142
0.0146

1120
0.0177
0.396
2.59

Average
mg/L

i

*• T

>

'̂fe '̂*"'''1'1'.'

ss^yt,,-

* ^

&SSW1S •
30

0.04
' 191

0.29
0.0021
0.00
126

0.05
0.04
0.19
106

, 0.2
41
3

0.0018
0.05
33

0.04
0.01
330
0.01
0.10
0.49

Oral Risk Relative Screen
Reference Factor Risk

Dose

mg/kg-day
- 0 0.00 NO

2E-02 25.00 0.00 NO
'( 1E-02 ,••; -;, 61 0.00 NO ,
3.00E-02 , . • • ' • : > 0 0.00 NO
9.00E-03 24 0.00 NO

6E-02 0.43333333 0.00 NO
IE-02 13 0.00 NO

2.00E-01 ',; . ' ; 0.44, i, .OMf^WOs
6.00E-03 12 0.00 NO
,J,l'i.iv^!.Kt;:,ic.O.OO-.-il|;0.002!|NO^
2.00E+00 0.00125 0.00 NO

6E-02 0.32 0.00 NO
4.00E-02 0.12 0.00 NO

0.00 0.00 NO
2.00E-02 0.14 0.00 NO

0.00 0.00 NO
5.00E-03 0.42 0.00 NO
4.00E-03 1.55 0.00 NO
3.00E-OI 0.06 0.00 NO
3.00E-02 0.33 0.00 NO

3E-02 1.23 0.00 NO
8E-OI 0.00 0.00 NO

4.00E-02 0.04 0.00 NO
0.00 '•AO.OOtS.NOT

2.00E-02 0.28 0.00 NO
6.00E-OI 0.00 0.00 NO
I.OOE-02 3.10 0.00 NO
•.',. .- • ." i* <;.y JO.OO .,»;:<« 0.00 s?«NO,r
l.OOE+00 121.00 0.00 NO
4.00E-04 141.50 0.00 NO
3.00E-04 ; 38000.00 j „•; 0.95^YES:.

7E-02 6.40 0.00 NO
2.00E-03 3.30 0.00 NO
5.00E-04 8.60 0.00 NO

0.00 0.00 NO
2E+00 0.15 0.00 NO

6.00E-02 3.08 0.00 NO
3.7E-02 20.81 0.00 NO

3.00E-OI 826.67 0.02 YES
0.00 0.00 .NO

~ 0.00 ,•„•., 0.00 NO
2.3E-02 393.48 001 YES
3.00E-04 4333 000 NO

2F.-02 11.20 0.00 NO
000 000 NO

5.00E-03 2840 0.00 NO
5H-03 2.92 000 NO

000 000 NO
8.00E-05 221.25 001 YES
7.0()l:-03 56 57 0.00 NO
3.00I--OI 863 000 NO

Total Relative Risk: 40041

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor lassificalion

(mg/kg-day)'1

2.9E-02 A 0.00 0.00 NO
D 0.00 ;O.OONO

, . '6.1E-03 > B2 -. y i , 0.00 , -. O.OOjNO
i - 9.10E-02 BZ vvi> i . 0.00 0.00 NO

0.00 0.00 NO
8E-03 B2 0 00 0.00 NO

5.20E-02 - 0.01 0.00 NO

^*4.->£^v*./ii^ >•-- D.1:«s}^O.OOr{S;.O.OO.NO.ai
I.IOE-02 - 0.00 0.00 NO

-::^l;90E4fl0.vragg.^At&fe!^S0.36Sr;*fl.02-YESSK
D 0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

I.IOE+00 B2 0.00 0.00 NO
I.40E-02 B2 0.00 0.00 NO
2.00E-02 B2 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

2.40E-02 C 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

- • . C ' 0.00 O.OONO ',
ND 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

• , „ • • - - . • - _ • , 0.00";Si;:O.OOyNOi -
0.00 0.00 NO
0.00 0.00 NO

A^rjOE-«X)--«a\..:.x%-:A.-<:,»aJ17aO;^,0.98r,YEST-^
0.00 0.00 NO

Bl 0.00 0.00 NO
Bl 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
' >-. B2 •.-••.o.oo.'.-j.o.oo.NOvr

:.!;' v,-; -.;-.•. • - --A 0.00= 0.00 NO <«
D 0.00 0.00 NO

DorC 0.00 0.00 NO
0 00 0 00 NO
0 00 0.00 NO

D 0.00 0.00 NO
D 0 00 0 00 NO

000 000 NO
M> 0 (K) 0.00 NO
su 0 00 0 (K) NO

.. . |) 000 0.00 NO

A,,,H,V

Background Screen
Average

Concentration

mg/L
** i ( '

V>, ,
;1

?$3$8$8fi$F:-

, ' «. ' '

'••" ^ ,' V

30.1

ND
0.05

0.88

0.001

0.008

63.8

0.10

0.05

0.12

106
A,:'-?p.<Mp-.':>,
•ŝ 6.8.;«S

20.4
0.001
0.32
14.7

0.008
0.004
72.6
0.08
0.09
0.59

2X
Average

mg/L
4

i

J *

« ,

fSttilSi

^
60.1
ND
0.11
1.8

0.002
0.016
127.6
0.204
0.100
0.245
212.2

?«O.I03
fei-33.7

40.7
0.001
0.648
29.5

0.017
0.008
145.2
0.17

0.174
1.172

Nutrient
Screen

mg/L
•,

ttg&R

•

' ..

400

5

40

500

500

Reason for
Selection or
Elimination

YESf'Afcafciriogehi??:
YES; inhalation HskAi
YESiiinhalatiohrisk^t

, YES; inhalation risks;;*

i3tYBS;:.mbalatioh.nsKiic

YES;-M toxcritpgffjWft;

yESiihoiloxcritlllSjSaS

NO; < nsc

NO; < 2X
YES; no toxcrit
YES, no toxcrit, > nsc, > 2X
NO; < 2X

NO; < nsc

NO; < nsc
NO; < 2X

^^

•



CONCENTRATIOfOTOXICITY SCREEN AND SELECTION OF COPC
GROUNDWATER

CHEMICAL
Maximum

Concentration

mg/L

Average
mg/L

Oral Risk Relative Screen
Reference Factor Risk

Dose

mg/kg-day

Oral Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor lassiflcalion

(mg/kg-day)''

Background Screen
Average

Concentration

mg/L

2X
Average

mg/L

Nutrient
Screen

mg/L

Reason for
Selection or
Elimination

no toxcrit - Oral toxicity information is not available.
2X - Two times average background.
nsc •= Nutrient screening concentration.
inhalation risk = Chemical does not pass a similar inhalation concentration/toxicity screen.

O
O
<X>
Ul



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
GROUNDWATER

CHEMICAL

Benzene * « ' " >>
Chlorobenzene >.
Chloroform > ,-
1,2-DichIoroethane ,* ,
1,2-Dichloroelhcne (total)
Methylene Chloride
Tetrachloroethene
roluene „ *
Trichloroethene
Vinyl Chloride, '4 -A. '
Xylenes (total)

Maximum
Concentration

mg/L
• 0.013 »

OJ
0.61 .

,' 0.0042 .
0.218
0.026
0.13

0.088 > •>
0.07

' 0.19 -
0.0025

Average
mg/L

* "', <

' <

< *

Inhalation Risk Relative Screen
Reference Factor Risk

Dose

mg/kg-day
'-_-* 0- 000 NO1

(6E-03. 83.33 0.94 YES<

t - , 0 0.00 NO
100E-03- 4 005 YES

0 0.00 NO
9E-OI 0.0289 0.00 NO

0 0.00 NO

i.oOE-01 0.88 k',s : o.oift ;yES?
0 0.00 NO

O.OO^s;^0.00?;,NOv
0 0.00 NO

Total Relative Risk: 88

Inhalation Weight of Risk Relative Screen
Slope Evidence Factor Risk
Factor lassification

(mg/kg-day)"'
I >f Z.TE^Z î̂ î fi'̂ Kî S'jO.OO'SSJiQ.OOsNQgsIsS

D 0.00 0.00 NO

,- 8.1Er02jlBlStlllllB2jiSsiife*0,05£?S!0.46.:YES;8g
9.10E-02 B2 0.00 0.00 NO

0.00 0.00 NO
2E-03 B2 0.00 0.00 NO

2.00E-03 - 0.00 0.00 NO
D 0.00 0.00 NO

6.00E-03 - 0.00 0.00 NO
>il@3i(»E4la;S ĵ̂ mr:;̂ ^W0.06^S:|;p.53SYESjS*:

D 0.00 0.00 NO

Background Screen
Average

Concentration

mg/L

1%'SSiPgS

Total Relative Risk: 0. 1 1

2X
Average

mg/L

p3iHS«

Nutrient
Screen

mg/L
•-?3ŝ %l̂

Reason for
Selection or
Elimination

JSWlVESi^ttrcirtoienill

o
o
V£>
cn
oo

no loxcrit = Oral loxicity information is not available.
2X = Two times average background,
nsc = Nutrient screening concentration.



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
SURFACE WATER

CHEMICAL

Aluriiinum}*.";';'̂ --.':-'':'!,5;-*:
AhtimonyTs^.ri.-iw&tX
fusemc^^'ii^yiifiySi-
Barium SfiS^ '̂&TffiiP'
Beryllium
CUuOmi$8iVV$-3$Kj
Calcium
Chromium
Cobalt
Ctop|w,.̂ :3&w£s*S$ik
Iron.'V .i.ivft*-:;vr .;•*"»
Lead^SSjEfeta,!^?;
Magnesium
ManganeWiSS^S&iSSi;
Mercury
Nickel^aSiS^i^?
Potassium
Selenium
Silver
Sodium

VanaaiuinM'^f E f ; Jg :»K
Zinc

Maximum
Concentration

mg/L

.rv'-<-i7; ;:-j
.-«;' .0.03 &••».
.~.i,r0.04;v;v
&.g 0.4443. .?

0.001

AAP.OW.C?
74

0.043
0.0487

i£E5&P.3 ;̂

<:>.?.'62.>>.:
,<aXP.44-"-&'

15.2
jft|?i;2.77ff*

0.0006
|MwO;l<i >

10.0
0.0083
0.0 II

25
H.VK.P.06

0.8

Oral Reference Risk Relative Screen
Dose Factor Risk

mg/kg-day
•.••U.OOE-WOi'.f&SS-'l^aJP.Oai^YES-!

• ^ 4.00E-04a];;t?;^?-.«3^!C;0.1lLV,YESt
,*3.00E-043-MSsX133'jii»yS0.22e''̂ ES;.

>i ^ ,7&02:S|t|fe«3i634^S?;Q.01« YES)
2E-03 0.55 0.00 NO

/.v5.00E^^6i%?;-fc.l7iisAg.0.p31,yES;
0.00 0.00 NO

2E+00 0.03 0.00 NO
6.00E-02 1 0.00 NO

;l ,i;3.7E-02«aS;ft̂ S«S«0.02£:YES;
•.iT.3.00E-Ql^KV,-^,207^S'^p35r'YES;
Jir-'^i^tft^^Si^O-OpftslfeP.OO 4 NO.,

0.00 0.00 NO
U:j,2JOE-P2;K|gjfcgi20 j!fii)j*0:20 tYES'

3.00E-04 1.83 0.00 NO

. ;; 2E-02 .-^ '̂*iir-3^ ?ap.01 :: YES
0.00 0.00 NO

5.00E-03 2 0.00 NO
5E-03 2 0.00 NO

0.00 0.00 NO

7.00E-03 . - .'••>:::°.9,!t-^%P:01AYES-
3.00E-OI 3 0.00 NO

Total Relative Risk: 594

Oral Slope Weight of Risk Relative Screen
Factor Evidence Factor Risk

(mg/kg-day)'1 Clasiflcation
0.00 0.00 NO
0.00 0.00 NO

•,£l JOE-HX)SiiSffesSfAKjfiSS,s.0.06;;S(Sl'1.0p -J. YES "•
0.00 0.00 NO

Bl 0.00 0.00 NO
Bl 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO

-*,fe^^^;%fevB2ny.£.i^o.oO;;,i4s;0-oo •} NO.;
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 0

Nutrient
Screen

mg/L

400

5

«*«!;«fe*fc!;

40

500

500

Other Reason for
Selection or

Elimination

.--.'

NO; <nsc

YES;liW;i6itcrit ft.Sr&tt 4}'S8f IS:
NO; <nsc

NO; <nsc

NO; <nsc

no toxcrit = Oral toxtcity information is not available,

nsc = Nutrient screening concentration.

O
O
VD
cn



CONCENTRATION/TOXICITY SCREEN AND SELECTION OF COPC
SEDIMENT

CHEMICAL

Acetone
2-Butanone
Anthracene
Benzo(a)anthracene
3enzo(a)pyrene

Benzo(g,h,l)peryleneti«|3 -
Chrysene
Fluoranthene
ndeno( 1 ,2,3-cd)pyrene
Phenanthjehe$as«eK
Pyrene
Benzo(b)fluoranthene
2,4-Dimethylphenol
2-Methylphenol

4-MetJiy1rJheiWli8iS*>«&'
Chlordane (total)
4,4'-DDD
4,4'-DDT
leplachlor epoxide

Aluminum

Arrtimony^KJrfiX"1*/.'^-
Arsenic tfiSSf.gJKi'rffi;^:.;
Barium
Beryllium
CadmiumSilSi^^p
Calcium
Chromium
Cobalt

Copperig^SSStSa?®?
Iron

LeadslilSKiî SSK
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium

Sodium
Vanadium
Zinc ; '^t,4&A .\-i,< , ..- ,

Maximum
Concentration

mg/kg
0.52
0.11
0.18

0.35
0.3

•̂ 80.18®';.
0.28
0.31
0.18

«i!P;53fg*;
0.45
0.36
0.26
0.74

i|3gO.S2iig«
0.032
0.0072
0.0055
0.0028
11800

'.~Ni2.2v.-;<
r*:.-;t7.8^S:

126
0.81

li!!2;8fsfte
3760
36.4
19.5

»Bfl80s*f?}
29200

i4f^271Bi*!
2780
386
0.35
41.2
1420
3.1

*sy«7;2fe:-
121
43.9

w 364 ., -

Average

mg/kg

i*s§A.te,

6675

A. 6.75*.
•;*938w

65.9
0.495

>m$im-
2090.5
19.25
10.4

JW91.7^
16200

VJ37.4S
1556

219.25
0.35
21.75
785
3.1

? ;: 7.2 •:
121

23.75
364

Oral Reference Risk Relative Screen
Dose Factor Risk

mg/kg-day
I.OOE-OI 5.20 0.00 NO
6.00E-OI 0.18 0.00 NO
3.00E-OI 0.60 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

v,v.,.;,._..;*;;»;.;vv.; 0.00 , 0.00 V: NO
0.00 0.00 NO

4E-02 7.75 0.00 NO
0.00 0.00 NO

^&*£&m$-&zOM.-m%QM%$m&
3E-02 15.00 0.00 NO

0.00 0.00 NO

2.00E-02 13.00 0.00 NO
5.00E-02 14.80 0.00 NO

fJE^?JS"«Pij*wO.OO>%3sp.OO;*gNO«
6.00E-05 533.33 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

1.30E-05 215.38 0.00 NO
I.OOE+00 11800.00 0.05 YES

>4.00E-04;«*30500.00 -^ 0.13:; YES •;
^Ji3.00Er04KS59333.331M«0.25sfiiyES^

7E-02 1800.00 0.01 YES
2E-03 405.00 0.00 NO

$t3W&033*;:;:??2800.00^ff,O.OlS(!YES~.
0.00 0.00 NO

2E+00 24.27 0.00 NO
6.00E-02 325.00 0.00 NO

•«.3.7E-02'KS*-4864.86 *v:j0.02 i-YES.,-
3.00E-OI 97333.33 0.41 YES

•-."•.. i *W' '^Sw-te-l v O.OOj«MO.OOl!lNOs s
0.00 0.00 NO

2.30E-02 16782.61 0.07 YES
3.00E-04 1166.67 0.00 NO

2E-02 2060.00 0.01 YES
0.00 0.00 NO

5.00E-03 620.00 0.00 NO
. : 5E-03 : ; :• 1440.00 V ,0.01 ,? YES

0.00 0.00 NO
7.00E-03 6271.43 0.03 YES

. 3.00E-01 1213.33 0.01 YES
Total Relative Risk: 239545

Oral Slope Weight of Risk Relative Screen
Factor Evidence Factor Risk

(mg/kg-day)'' Gasification

D 0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

7.30E-01 B2 0.26 0.00 NO
7.30E+00 B2 2.19 0.00 NO

'.,;;? ,i:.~ ,v V:A--:- * D*-t «?VO.OO v; 0.00 ' NOS
7.30E-03 B2 0.00 0.00 NO

D 0.00 0.00 NO
7.30E-01 B2 0.13 0.00 NO

£8$£-?3BJ$$tfx MDj»JSS;y:0.00*SO.OO<»
|}NOg

D 0.00 0.00 NO
7.30E-01 B2 0.26 0.00 NO

C 0.00 0.00 NO
C 0.00 0.00 NO

Î JI|w®SS&SiC.*.gKaSO.()0&S?:0.001?i,NOS
I.30E+00 B2 0.04 0.00 NO
2.40E-OI B2 0.00 0.00 NO
3.4E-OI B2 0.00 0.00 NO
9.IE+00 B2 0.03 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

I.50E+00 A 26.70 0.00 NO
0.00 0.00 NO

Bl 0.00 0.00 NO
Bl 0.00 0.00 NO

0.00 0.00 NO
D 0.00 0.00 NO

ND 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
.•%;;:.i-UV^.v B2--;vjra-0.00-*fQ.OO.-:rNQj

0.00 0.00 NO
D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
0.00 0.00 NO

D 0.00 0.00 NO
D 0.00 0.00 NO

0.00 0.00 NO
ND 0.00 0.00 NO
D 0.00 0.00 NO

Total Relative Risk: 29.61

Background Screen
Average

Concentration

mg/kg

'fj 3

•SmSSKSKy

9790
1.6
6.3
49

1
ND
1070

18
7.27
16

20591

:«iH24;31S?g
2147
677
0.09

13
1427

2
0.47
75

25.2
44

2X
Average

mg/kg

t *

'tKssm

19580
3.2
13
98
2

ND
2141

37
15
32

41183
•fig.' 49.-/V

4294
1353
0.17
25

2855
4

0.94
150
50.4
88

Nutrient
Screen

mg/kg

>1E+06

100,000

MSrB
>IE+06

>IE+06

>IE+06

Other Reason for
Selection or

Elimination

tsYES; nditoxcritS

IjiYESiMtoxcHt.lf

'JpTSrnoVtoxeritt*

NO; < 2X

A carcinogen
NO; < 2X

NO; < nsc

NO; < 2X
YES;*dt6xcriti*2X
NO; < nsc
NO; < 2X

NO; < 2X
NO; < nsc

NO; < nsc
NO; < 2X

o
o
U3
CTi
O no toxcrit = Oral toxicity information is not available.

nsc - Nutrient screening concentration.
2x = Two times average background.



ESSENTIAL NUTRIENT SCREEN
>•>, '.«

Nutrient screening concentrations to evaluate the concentrations of essential nutrients (i.e., calcium.
iron, magnesium, potassium, and sodium) in soil and groundwater were derived from Recommended
Daily Allowances (RDAs) and exposure parameters in the models used by the USEPA, Region III
in their derivation of risk-based concentrations (USEPA, 1995). Based on the exposure scenarios
considered in the human health evaluation, nutrient screening concentrations for soil were derived
for ingestion by a child and reference concentrations for groundwater were derived for residential
tap water use by a child (ESHA Research, 1990).

Nutrient Screening Concentrations for Soil

RCS = RDA,/IRS»FI*CF
where

RCS = nutrient screening concentration for soil (mg/Kg)
RDA, = recommended daily allowance for a child (mg/day)
IR, = soil ingestion rate (200 mg/day)
Rl = fraction ingested (0.5)
CF = conversion factor (10"*Kg/mg)

Nutrient Screening Concentration for Groundwater

W = RDAC/IRW

where

RCW = nutrient screening concentration for water (mg/L)
RDAC = recommended daily allowance for a child (mg/day)

= water ingestion rate (2 L/day)
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Essential
Nutrient

Calcium

Iron

Magnesium

Potassium

Sodium

Recommended
Daily
Allowance
(mg/day; male
child)

800

10

80

1000

975

Nutrient
Screening
Concentration
for Soil
(mg/Kg)

> 1E+06

100,000

8E+05

> 1E+06

> 1E+06

Nutrient
Screening
Concentration
for
Groundwater
(mg/L)

400

5

40

500

500

References

U.S. Environmental Protection Agency. 1995. Risk-Based Concentration Table, July-
December 1995. Philadelphia, PA: USEPA Region III, Technical Support Section.

ESHA Research. 1990. The Food Processor II. Nutrient Analysis System.
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INDOOR SHOWER MODEL

The concentrations of volatile chemicals of potential concern in bathroom air during and after
showering are estimated using an approach recommended by the USEPA (Schaum. 1992). The
Schaum model is a realistic yet simple model which treats the bathroom as one compartment and
yields air concentrations averaged over the time of the actual shower and the time spent in the
bathroom subsequent to the shower. It is assumed that the chemicals volatilize at a constant rate.
instantly mix uniformly with the bathroom air, and that ventilation with clean air does not occur.
This implies that the chemical concentrations in the air increase linearly from zero to a maximum
at the end of the shower and then remain constant during the lime an individual spends in the
bathroom immediately after the shower.

The average concentration of a volatile chemical in the shower air over a period of ts minutes (for
ts >0) is estimated from the following equation:

c. -((c../ 2) t. + c.^/d.+t,)

where:

C, = the concentration of a volatile chemical in the bathroom air over a duration of ts

minutes (mg/m3)

(T«mi* = the maximum concentration of a volatile chemical in the bathroom air (mg/m3)

t, = the time of shower (0.2 hr)

t: = the time after shower (0.2 hr)

ts = the time in the bathroom during (t,) and after (t2) the shower (0.4 hr)

and where:

C.^-C.fF.t./V.

where:

CMUX - the maximum volatile chemical concentration in the bathroom air
(mg/m3)

Cw = the water concentration (mg/L)

f = the fraction volatilized (unitless)

Fw = the water flow rate (500 L/hr)

V, = the bathroom volume (16m3)
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The fraction volatilized value is the mass fraction of the chemical in water that volatilizes over
the course of the shower. It is a chemical-specific value which is not easily predicted. The
volatilization rates depend on properties such as Henry's Law constant and molecular weight.
McKone (1989) has suggested an approach where the volatilization fraction for an untested
chemical can be predicted from a tested chemical (trichloroethene is used here) using a ratio of
their overall mass transfer coefficients:

f, = fj ((2.5/Dw
067) + ((RT/D.°-")*H))j /(Gj/

where:

f = the volatilization fraction for chemical I

fj = the volatilization fraction for chemical j

D, = the diffusion coefficient in air (m2/sec)

Dw = the diffusion coefficient in water (nr/sec)

R = the gas constant (atm-mVmol-K) = 8.2 1 * 1 0'5

H = Henry's law constant (atm-m3/mol-K)

T = temperature (K)

The various input parameters and the estimates of C, are presented in the following table.

References

Schaum, J., K. Hoang, R. Kinerson, and J. Moya. 1992. Estimating Dermal and Inhalation
Exposure to Volatile Chemicals in Domestic Water. California Environmental
Protection Agency. Sacramento, CA.

McKone. T.E. 1989. Household exposure models. Toxicology Letters, 49: 321-339.
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INDOOR SllinVFR MOPKI. Sf FNARIO
( -API-AIM'S rovr SITF.

Chemircl

ntnrtnt
Chlorobenzene
Chloroform
1,2-OicMoroethane
1 ,2 Dichloroelhene (total)
Melhylene Chloride
retrachloroelhene
Toluene
rrichloroelhene
Vinyl Chloride

Concf nfmlinn
In Air

C«

(mc/m))

2 25E-02
5 HP 01

66oroi
1 44F.-02
2 16F.-OI
j 30F.-02
9 I7E-02
6 58E 02
5 60H-02
4 07E-02

( nncr ntr«lion

In \Vntr

O

<me/U

76IE03
1 R9F.-OI
22IF.-OI
4 20E-03
6 6SP.-02
9 99C OJ
J 49F.-02
2 4JE-02
1 99H-02
5 52K-02
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PERMEABILITY COEFFICIENTS

CHEMICAL

Benzene

Chlorobenzene

Chloroform

1 .2-Dichloroethane

1.2-Dichloroethene

Methvlene chloride

Tetrachloroethane

Toluene

Trichloroethene

Vinvl chloride

bis(2-chloroethvl)ether

1 .4-Dichlorobcnzene

Endosulfan sulfaie

Aluminum

Antimonv

Arsenic

Barium

Cadmium

Conner

Iron

Lead

Macnesium

Mancanese

Nickel

Vanadium

PERMEABILITY COEFFICIENTS
(cm/hour)

2.IE-02

4.1E-02

8.9E-03

5.3E-03

1E-02

4.5E-03

4.8E-02

4.5E-02

1.6E-02

7.3E-03

2.1E-03

6.2E-02

Not Available

1E-03

IE-03

1E-03

IE-03

IE-03

IE-03

IE-03

IE-03

IE-03

IE-03

IE-03

IE-03

Schaum, J., K. Hoang, R. Kinerson, and J. Moya. 1992. Estimating Dermal and
Inhalation Exposure to Volatile Chemicals in Domestic Water. Sacramento, CA:
California Environmental Protection Agency.
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DATA USEABILITY WORKSHEET
Site: Captain's Cove

Medium: Soil - Radiological

Requirement Comment

Field Sampling

Discuss sampling problems and field conditions that
affect data useability.

Are samples representative of receptor exposure for
this medium (e.g., sample depth, grab vs. composite,
filtered vs. unfiltered, low flow, etc.)?

Assess the effect of field QC results on data useability.

Summarize the effect of field sampling issues on the
risk assessment, if applicable.

None.

Yes.

In general, the field QC results did not affect data
useability.

NA

Analytical Techniques

Were the analytical methods appropriate for
quantitative risk assessment?

Were detection limits adequate?

Summarize the effect of analytical technique issues on
the risk assessment, if applicable.

Yes.

in general, the detection limits were adequate. In a few
instances, the MDCs were elevated (i.e.. > 0.3 pCi/g).

NA
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DATA USEABILITY WORKSHEET (continued)
Site: Captain's Cove

Medium: Soil - Radiological

Requirement Comment

Data Quality Objectives

Precision - How were duplicates handled? Two types of duplicates were collected; field blind
duplicates and matrix spike/matrix spike duplicates
(MS/MSDs). Both the field blind duplicate and
MS/MSD samples were collected at a rate of one per 20
environmental samples.

Accuracy - How were split samples handled? Split samples were not collected.

Representativeness - Indicate any problems associated
with data representativeness (e.g., trip blank or rinsate
blank contamination, COC problems, etc.).

In general, there were no recurring problems with data
representativeness.

Completeness - Indicate any problems associated with
data completeness (e.g., incorrect sample analysis,
incomplete sample records, problems with field
procedures, etc.).

in general, there were no problems with data
completeness.

Comparability - indicate any problems associated with
data comparability.

NA

Were the DQOs specified in the QAPP satisfied? Yes.

NA
Summarize the effect of DQO issues on the risk
assessment, if applicable.
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DATA USEABILITY WORKSHEET (continued)
Site: Captain's Cove

Medium: Soil - Radiological

Requirement Comment

Data Validation and Interpretation

What are the data validation requirements for this
region?

V/hat method or guidance was used to validate the
data0

Was the data validation method consistent with
regional guidance? Discuss any discrepancies.

Were all data qualifiers defined? Discuss those which
were not.

There are no radiological validation requirements for this
region. The radiological data for this project were
validated using the following QC:

alpha spectroscopy-
1) initial calibration (yearly)
2) calibration verification (weekly)
3) detector background check (monthly)
4) tracer analysis
5) method blank and rinsate blank
6) laboratory control sample (LCS)
7) laboratory duplicate analysis
8) field duplicate analysis
9) matrix spike/matrix spike duplicate analysis

gamma spectroscopy-
1 ) initial calibration (yearly)
2) calibration verification (weekly)
3) detector background check (monthly)
4) method blank and rinsate blank
5) laboratory duplicate analysis
6) field duplicate analysis
7) percent dead time
8) photopeaks/reference library

There are no regional data validation guidelines.
Therefore, the validation requirements were specified in
the site-specific Quality Assurance Project Plan (QAPP).

NA

Yes.
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DATA USEABILITY WORKSHEET (continued)
Site: Captain's Cove

Medium: Soil - Radiological

Requirement Comment

Which qualifiers represent usable data?
All data except rejected "R" data are useable.

Which qualifiers represent unusable data? "R".

How are tentatively identified compounds handled? NA

Summarize the effect of data validation and
interpretation issues on the risk assessment, if
applicable.

Any data that is qualified as rejected "R" is not used in
the risk assessment.

Additional notes:
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DATA USEABILITY WORKSHEET
Site: Captain's Cove

Medium: Water - Radiological

Requirement Comment

Field Sampling

Discuss sampling problems and field conditions that
affect data useability.

Are samples representative of receptor exposure for
this medium (e.g., sample depth, grab vs. composite,
filtered vs. unfiltered, low flow, etc.)?

Assess the effect of field QC results on data useability.

Summarize the effect of field sampling issues on the
risk assessment, if applicable.

None.

Yes.

In general, the field QC results did not affect data
useability.

NA

Analytical Techniques

Were the analytical methods appropriate for
quantitative risk assessment?

Were detection limits adequate?

Summarize the effect of analytical technique issues on
the risk assessment, if applicable.

Yes.

In general, the detection limits were adequate. In a few
instances, the MDCs were elevated (i.e.. > 0. 1 pCi/L).

NA
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DATA USEABILITY WORKSHEET (continued)
Site: Captain's Cove

Medium: Water - Radiological

Requirement Comment

Data Quality Objectives

Precision - How were duplicates handled? Two types of duplicates were collected; field blind
duplicates and matrix spike/matrix spike duplicates
(MS/MSDs). Both the field blind duplicate and
MS/MSD samples were collected at a rate of one per 20
environmental samples.

Accuracy - How were split samples handled? Split samples were not collected.

Representativeness - indicate any problems associated
with data representativeness (e.g., trip blank or rinsate
blank contamination, COC problems, etc.).

In general, there were no recurring problems with data
representativeness.

Completeness - indicate any problems associated with
data completeness (e.g., incorrect sample analysis,
incomplete sample records, problems with field
procedures, etc.).

in general, there were no problems with data
completeness.

Comparability - Indicate any problems associated with
data comparability.

NA

Were the DQOs specified in the QAPP satisfied? Yes.

NA
Summarize the effect of DQO issues on the risk
assessment, if applicable.
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DATA USEABILITY WORKSHEET (continued)
Site: Captain's Cove

Medium: Water - Radiological

Requirement Comment

Data Validation and Interpretation

What are the data validation requirements for this
region?

What method or guidance was used to validate the
data0

Was the data validation method consistent with
regional guidance? Discuss any discrepancies.

Were all data qualifiers defined? Discuss those which
were not.

There are no radiological validation requirements for this
region. The radiological data for this project were
validated using the following QC:

alpha spectroscopy-
I ) initial calibration (yearly)
2) calibration verification (weekly)
3) detector background check (monthly)
4) tracer analysis
5) method blank and rinsate blank
6) laboratory control sample (LCS)
7) laboratory duplicate analysis
8) field duplicate analysis
9) matrix spike/matrix spike duplicate analysis

gamma spectroscopy-
1 ) initial calibration (yearly)
2) calibration verification (weekly)
3) detector background check (monthly)
4) method blank and rinsate blank
5) laboratory duplicate analysis
6) field duplicate analysis
7) percent dead time
8) photopeaks/reference library

There are no regional data validation guidelines.
Therefore, the validation requirements were specified in
the site-specific Quality Assurance Project Plan (QAPP).

NA

Yes.
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DATA USEABILITY WORKSHEET (continued)
Site: Captain's Cove

Medium: Water - Radiological

Requirement Comment

Which qualifiers represent usable data?
All data except rejected "R" data are useable.

Which qualifiers represent unusable data? "R".

How are tentatively identified compounds handled? NA

Summarize the effect of data validation and
interpretation issues on the risk assessment, if
applicable.

Any data that is qualified as rejected "R" is not used in
the risk assessment.

Additional notes:
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DATA USEABILITY WORKSHEET
Site: Captains Cove, Long Island, NY

Medium: Water and Soil (organic and Inorganic)

Requirement Comment

Field Sampling

Discuss sampling problems and field conditions that
affect data useability.

Are samples representative of receptor exposure for
this medium (e.g. sample depth, grab vs composite,
filtered vs unfiltered, low flow, etc.)?

Assess the effect of field QC results on data useability.

Summarize the effect of field sampling issues on the
risk assessment, if applicable.

None

Yes

In general field QC results did not affect data
useability. In some instances, there was field blank

contamination, however the contaminants were
common lab contaminants (e.g., methylene chloride.
acetone, bis(2-ethylhexyl)phthalate). Rinsate blanks

had only a minor affect on the data.

N/A

Analytical Techniques

Were the analytical methods appropriate for
quantitative risk assessment?

Were detection limits adequate?

Summarize the effect of analytical technique issues on

Yes

Yes

N/A
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DATA USEABILITY WORKSHEET
Site: Captains Cove, Long Island, NY

Medium: Water and Soil (organic and Inorganic)

Requirement
the risk assessment, if applicable.

Comment

Data Quality Objectives

Precision - How were duplicates handled?

Accuracy - How were split samples handled?

Representativeness - Indicate any problems associated
with data representativeness (e.g., trip blank or rinsate
blank contamination, COC problems, etc.).

Completeness - Indicate any problems associated with
data completeness (e.g., incorrect sample analysis,
incomplete sample records, problems with field
procedures, etc.).

Comparability - Indicate any problems associated with
data comparability.

Were the DQOs specified in the QAPP satisfied?

Two types of duplicates were collected, field and
MS/MSD for organics and field and MS/MD for

inorganics. Both types were collected at a rate of 1 per
20 samples.

Split samples were not collected.

In general there were no recurring problems with
representativeness. In some instances there was

contamination detection in blanks, however, this did
not seriously affect the data.

In general there were no problems with data
completeness.

N/A

Yes.

N/A
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DATA USEABILITY WORKSHEET
Site: Captains Cove, Long Island, NY

Medium: Water and Soil (organic and Inorganic)

Requirement
Summarize the effect of DQO issues on the risk
assessment, if applicable.

Comment

Data Validation and Interpretation

What are the data validation requirements for this
region?

What method or guidance was used to validate the
data17

Was the data validation method consistent with
regional guidance? Discuss any discrepancies.

Were all data qualifiers defined? Discuss those which
were not.

Which qualifiers represent usable data?

Organic: Analyzed following USEPA CLP SOW
OLM03.2. Validated following USEPA CLP National

Functional Guidelines for Organic Data Review,
Multi-Media, Multi-Concentration (OLM01.0) or

most recent and USEPA Region 11 SOP and Checklists
for Organic Analyses (HW-6, Rev. 1 1 , 6/96).

Inorganic: Analyzed following USEPA CLP SOW
ILMO4.0. Validated following Laboratory Data
Validation Functional Guidelines for Evaluating

Inorganic Analysis, October 1989 or most recent and
USEPA Region II SOP and Checklists for Inrganic

Analyses (SOP HW-2, Rev. 1 1, 1/93).

The validation requirements described above were
used to validate the data.

Yes.

Yes, they are defined in the CLP SOW's described
above.

All data except rejected data are to be considered
useable.
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DATA USEABILITY WORKSHEET
Site: Captains Cove, Long Island, NY

Medium: Water and Soil (organic and Inorganic)

Requirement Comment
"R" or red lined

Which qualifiers represent unusable data?

How are tentatively identified compounds handled?
Any TICs detected in the blanks or are instrument
artifacts are rejected "R". For remaining TIC's, all

calculations and spectra are reviewed. Non-identified
TIC's are qualified both estimated "J" and tentatively

identified "N".

Summarize the effect of data validation and
interpretation issues on the risk assessment, if
applicable.

Any data that is qualified rejected "R" is not to be used
in the risk assessment.

Additional notes:

Note The purpose of this Worksheet is to succinctly summarize the data useabiliry analysis and conclusions. Reference
specific pages in the Risk Assessment text to further expand on the information presented here.
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Antimony
September 1995

Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about antimony. For more
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present.

SUMMARY: Exposure to antimony occurs in the workplace or from skin contact with
soil at hazardous waste sites. Breathing high levels of antimony for a long time can
irritate the eyes and lungs, and can cause problems with the lungs, heart, and stomach.
This chemical has been found in at least 403 of 1,416 National Priorities List sites
identified by the Environmental Protection Agency.

What is antimony?
(Pronounced an'ri-mo-nee)

Antimony is a silvery-white metal that is found in the earth's crust. Antimony ores are mined and then
mixed with other metals to form antimony alloys or combined with oxygen to form antimony oxide.

Little antimony is currently mined in the United States. It is brought into this country from other
countries for processing. However, there are companies in the United States that produce antimony as a
by-product of smelting lead and other metals.

Antimony isn't used alone because it breaks easily, but when mixed into alloys, it is used in lead storage
batteries, solder, sheet and pipe metal, bearings, castings, and pewter. Antimony oxide is added to
textiles and plastics to prevent them from catching fire. It is also used in paints, ceramics, and fireworks,
and as enamels for plastics, metal, and glass.

What happens to antimony when it enters the environment?

• Antimony is released to the environment from natural sources and from industry.
• In the air, antimony is attached to very small particles that may stay in the air for many days.
• Most antimony ends up in soil, where it attaches strongly to panicles that contain iron,

manganese, or aluminum.
• Antimony is found at low levels in some rivers, lakes, and streams.

How might I be exposed to antimony?

• Because antimony is found naturally in the environment, the general population is exposed to low
levels of it every day, primarily in food, drinking water, and air.

• It may be found in air near industries that process or release it, such as smelters, coal-fired plants,

of 3
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and refuse incinerators.
• In polluted areas containing high levels of antimony, it may be found in the air, water, and soil
• workers in industries that process it or use antimony ore may be exposed to higher levels.

How can antimony affect my health?

Exposure to antimony at high levels can result in a variety of adverse health effects.

Breathing high levels for a long time can irritate your eyes and lungs and can cause heart and lung
problems, stomach pain, diarrhea, vomiting, and stomach ulcers.

In short-term studies, animals that breathed very high levels of antimony died. Animals that breathed
high levels had lung, heart, liver, and kidney damage. In long-term studies, animals that breathed very
low levels of antimony had eye irritation, hair loss, lung damage, and heart problems. Problems with
fertility were also noted. In animal studies, problems with fertility have been seen when rats breathed
very high levels of antimony for a few months.

Ingesting large doses of antimony can cause vomiting. We don't know what other effects may be caused
by ingesting it. Long-term animal studies have reported liver damage and blood changes when animals
ingested antimony. Antimony can irritate the skin if it is left on it.

Antimony can have beneficial effects when used for medical reasons. It has been used as a medicine to
treat people infected with parasites.

How likely is antimony to cause cancer?

The Department of Health and Human Services, the International Agency for Research on Cancer, and
the Environmental Protection Agency (EPA) have not classified antimony as to its human
carcinogenicity.

Lung cancer has been observed in some studies of rats.that breathed high levels of antimony. No human
studies are available. We don't know whether antimony will cause cancer in people.

Is there a medical test to show whether I've been exposed to antimony?

Tests are available to measure antimony levels in the body. Antimony can be measured in the urine,
feces. and blood for several days after exposure. However, these tests cannot tell you how much
antimony you have been exposed to or whether you will experience any health effects. Some tests are
not usually performed in most doctors' offices and may require special equipment to conduct them.

Has the federal government made recommendations to protect human health?

The EPA allows 0.006 parts of antimony per million parts of drinking water (0.006 ppm). The EPA
requires that discharges or spills into the environment of 5,000 pounds or more of antimony be reported.

The Occupational Safety and Health Administration (OSHA) has set an occupational exposure limit of
0.5 milligrams of antimony per cubic meter of air (0.5 mg/m1) for an 8-hour workday, 40-hour
workweek.

The American Conference of Governmental Industrial Hygienists (ACGIH) and the National Institute
for Occupational Safety and Health (NIOSH) currently recommend the same guidelines for the
workplace as OSHA.

Glossary

Carcinogenicity:
Ability to cause cancer.
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Ingestion:
Taking food or drink into your body.

Long-term:
Lasting one year or more.

Milligram (mg):
One thousandth of a gram.

Parasite:
An organism living in or on another organism

PPM:
Parts per million.

Short-term:
Lasting 14 days or less.

References
Agency for Toxic Substances and Disease Registry (ATSDR). 1992. Toxicological profile for antimony
Atlanta, GA: U.S. Department of Health and Human Services, Public Health Service.

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns.

For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000
FAX: 404-639-6315

U.S. Department of Health and Human Services
Public Health Service
Agency for Toxic Substances and Disease Registry

Link to ATSDR Science Comer

Link TO ATSDR Home Page

Last Update: September 1,1995
Charlie Xintaras / chxl@pdc.gov
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^ToxFAQs

Arsenic
April 1993

Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about arsenic. For more
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present

SUMMARY: Exposure to higher than average levels of arsenic happens mostly in the
workplace, near hazardous waste sites, or in areas with high natural levels Arsenic is a
powerful poison. At high levels, it can cause death or illness This chemical has been
found in at least 781 of 1.300 National Priorities List sites identified by the Environmental
Protection Agency

What is arsenic?
(Pronounced ar' se-nik)

Arsenic is found in nature at low levels. It's mostly in compounds with oxygen, chlorine, and sulfur
These are called inorganic arsenic compounds. Arsenic in plants and animals combines with carbon and
hydrogen This is called organic arsenic. Organic arsenic is usually less harmful than inorganic arsenic

Mos; arsenic compounds have no smell or special taste.

Inorganic arsenic compounds aremainly used to preserve wood. They are also used to make insecticides
and weed killers You can check the labels of treated wood and insecticides to see if they contain arsenic

Copper and lead ores contain small amounts of arsenic

W h a t happens to arsenic when it enters the environment?

- It doesn't evaporate.
Z Most arsenic compounds can dissolve in water. ,
r It gets into air when contaminated materials are burned
~ It settles from the air to the ground.
Z It doesn't break down, but can change from one form to another
~ Fish and shellfish build up organic arsenic in their tissues, but most of the arsenic in fish isn't toxic.
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How might I be exposed to arsenic?

^ Breathing sawdust or burning smoke from wood containing arsenic
~ Breathing workplace air
I! Ingesting contaminated water, soil, or air at waste sites
- Ingesting contaminated water, soil, or air near areas naturally high in arsenic

How can arsenic affect my health?

Inorganic arsenic is a human poison. Organic arsenic is less harmful

High levels of inorganic arsenic in food or water can be fatal. A high level is 60 parts of arsenic per
million pans of food or water (60 ppm). Arsenic damages many tissues including nerves, stomach and
intestines, and skin. Breathing high levels can give you a sore throat and irritated lungs.

Lower levels of exposure to inorganic arsenic may cause:

D Nausea, vomiting, and diarrhea
0 Decreased production of red and white blood cells
Z Abnormal heart rhythm
D Blood vessel damage
- A "pins and needles" sensation in hands and feet

Long term exposure to inorganic arsenic may lead to a darkening of the skin and the appearance of small
"corns" or "wans" on the palms, soles, and torso.

Direct skin contact may cause redness and swelling

How likely is arsenic to cause cancer?

The Department of Health and Human Services (DHHS) has determined that arsenic is a known
carcinogen. Breathing inorganic arsenic increases the risk of lung cancer. Ingesting inorganic arsenic
increases the risk of skin cancer and tumors of the bladder, kidney, liver, and lung.

Is there a medical test to show whether I've been exposed to arsenic?

Tests can measure your exposure to high levels of arsenic. These tests are not routinely performed in a
doctor's office.

Arsenic can be measured in your urine. This is the most reliable test for arsenic exposure. Since arsenic
stays in the body only short time, you must have the test soon after exposure

Tests on hair or fingernails can measure your exposure to highlevels of arsenic over the past 6-12 months.
These tests are not very useful for low level exposures.

These tests do not predict whether you will have any harmful health effects.

Has the federal government made recommendations to protect human health?
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The Environmental Protection Agency (EPA) sets limits on the amount of arsenic that industrial
sources can release. It restncted or canceled many uses of arsenic in pesticides and may restrict more
EPA set a limit of 0.05 parts per million (ppm) for arsenic in drinking water. EPA may lower this further

The Occupational Safety and Health Administration (OSHA) established a maximum permissible
exposure limit for workplace airborne arsenic of 10 micrograms per cubic meter (ug/m3)

Glossary

Carcinogen.
Substance that can cause cancer.

Ingesting.
Taking food or drink into your body.

PPM:
Parts per million.

Microgram (ug).
One millionth of a gram.

References

Agency for Toxic Substances and Disease Registry (ATSDR). 1993 Toxicological profile for arsenic"
Atlanta: U.S. Department of Health and Human Services, Public Health Service

Agency for Toxic Substances and Disease Registry (ATSDR) 1993 Case studies in environmental
medicine: Arsenic toxicity. Atlanta: U.S. Department of Health and Human Services, Public Health
Service

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns. For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Phone 404-639-6000

U.S. Department of Health and Human Services
Public Health Service
Agency for Toxic Substances and Disease Registry
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Charlie Xintaras / chxJtaatsoaaJ.em.cdc.gov
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Cadmium
April 1993

Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about cadmium For more
information, you may call 404- 639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present

SUMMARY: Exposure to cadmium happens mostly in the workplace where cadmium
products are made. The general population is exposed from breathing cigarette smoke or
eating cadmium contaminated foods. Cadmium damages the lungs, can cause kidney
disease, and may irritate the digestive tract. Cadmium has been found in at least 388 of
1,300 National Priorities List sites identified by the Environmental Protection Agency

What is cadmium?
Pronounced (cad* me-um)

Cadmium is a natural element in the earth's crust. It is usually found as a mineral combined with other
elements such as oxygen (cadmium oxide), chlorine (cadmium chloride), or sulfur (cadmium sulfate,
cadmium sulfide). It doesn't have a definite taste or odor.

.All soils and rocks, including coal and mineral fertilizers, have some cadmium in them The cadmium that
industry uses is extracted during the production of other metals like zinc, lead, and copper

Cadmium does not corrode easily and has many uses In industry and consumer products, it is used for
batteries, pigments, metal coatings, and plastics.

What happens to cadmium when it enters the environment?

= Cadmium enters air from mining, industry, and burning coal and household wastes
~ Cadmium panicles in air can travel long distances before falling to the ground or water
~ It enters water and soil from waste disposal and spills or leaks at hazardous waste sites
~ It binds strongly to soil particles.
~ Some cadmium dissolves in water.
~ It doesn't break down in the environment, but can change forms.
Z Fish, plants, and animals take up cadmium from the environment.
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3 Cadmium stays in the body a very long time and can build up from many years of exposure to low
levels.

How might I be exposed to cadmium?

^ Breathing contaminated workplace air (battery manufacturing, metal soldering or welding)
- Eating foods containing it, low levels in all foods {highest in shellfish, liver, and kidney meats)
- Breathing cadmium in cigarette smoke (doubles the average daily intake)
- Drinking contaminated water
£ Breathing contaminated air near the burning of fossil fuels or municipal waste

How can cadmium affect my health?

Breathing high levels of cadmium severely damages the lungs and can cause death. Eating food or
drinking water with very high levels severely irritates the stomach, leading to vomiting and diarrhea

Long term exposure to lower levels of cadmium in air, food, or water leads to a build up of cadmium in
the kidneys and possible kidney disease. Other potential long term effects are lung damage and fragile
bones.

Animals given cadmium in food or water show high blood pressure, iron-poor blood, liver disease, and
nerve or brain damage. We don't know if humans get any of these diseases from eating or drinking
cadmium

Skin contact with cadmium is not known to cause health effects in humans or animals

How likely is cadmium to cause cancer?

The Department of Health and Human Services (DHHS) has determined that cadmium and cadmium
compounds may reasonably be anticipated to be carcinogens.

This is based on weak evidence of increased lung cancer in humans from breathing cadmium and on
strong evidence from animal studies. We do not know if cadmium causes cancer from skin contact or
from eating or drinking contaminated food and water.

Is there a medical test to show whether I've been exposed to cadmium?

Tests are available in some medical laboratories that measure cadmium in blood, urine, hair, or nails.

Blood levels show recent exposure to cadmium, and urine levels show both recent and earlier exposure
Unne tests can indicate kidney damage. The reliability of tests for cadmium levels in hair or nails is
unknown.

Tests are available to measure cadmium in your liver and kidney. The tests are expensive, but can help a
doctor evaluate your risk of kidney disease.

Has the federal government made recommendations to protect human health?

The Environmental Protection Agency (EPA) allows 5 pans of cadmium per billion pans of drinking
water (5 ppb) The EPA also limits how much cadmium can enter lakes, rivers, waste sites, and cropland

, of4 4 0 0 9 8 9 10/16/96)4:00:35



ATSDR - ToxFAQs • Cadmium k
http:<'atsdrl.atMr.cdc.cov:8080.-nicu5hnnl

The EPA does not allow cadmium in pesticides.

The Food and Drug Administration (FDA) limits the amount of cadmium in food colors to 15 pans of
cadmium per million pans of food color (15 ppm)

The Occupational Safety and Health Administration (OSHA) now limits workplace air to 100
micrograms (ug) cadmium per cubic meter as cadmium fumes and 200 ug cadmium/cubic meter as
cadmium dust. OSHA is planning to limit all cadmium compounds to either 1 or 5 ug/cubic meter

The National Institute for Occupational Safety and Health (NIOSH) currently recommends that
workers breathe as little cadmium as possible.

Glossary

Carcinogen:
Substance that can cause cancer.

PPM:
Pans per million.

PPB:
Pans per billion.

Microgram (ug):
One millionth of a gram.

References

Agency for Toxic Substances and Disease Registry (ATSDR). 1993 Toxicological profile for cadmium
Atlanta U.S. Depanment of Health and Human • vices, Public Health Service

Agency for Toxic Substances and Disease Registry (ATSDR) 1993 Case studies in environmental
medicine: Cadmium toxicity Atlanta: U.S. Department of Health and Human Services, Public Health
Service

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns. For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road ME, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000

U.S. Department of Health and Human Services
Public Health Service
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Cobalt
September 1995

Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about cobalt For more
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present.

SUMMARY: Everyone is exposed to low levels of cobalt in air, water, and food
Exposure to higher levels of cobalt occurs in the workplace Cobalt has both beneficial
and harmful effects on health. At low levels, it is pan of Vitamin B12, which is essential
for good health; at high levels, it may harm the lungs. This chemical has been found in at
least 336 of 1,416 National Priorities List sites identified by the Environmental Protection
Agency.

What is cobalt?
(Pronounced ko'balt)

Cobalt is a compound that occurs in nature. It occurs in many different chemical forms. Pure cobalt is a
steel-gray, shiny, hard metal. Cobalt is not currently mined in the United States

All cobalt used in industry is imponed or obtained by recycling scrap metal that contains cobalt It is used
in industry to make alloys (mixtures of metals), colored pigments, and as a drier for paint and porcelain
enamel used on steel bathroom fixtures, large appliances, and kitchen wares.

Small amounts of cobalt naturally occur in food. In addition, vitamin B12 is a cobalt-containing
compound that is essential for good health.

Some important natural sources of cobalt in the environment are soil, dust, and seawater. Cobalt is also
released to the environment from burning coal and oil, and from exhaust from cars and trucks

What happens to cobalt when it enters the environment?

1. Cobalt enters the environment from natural sources and from the burning of coal and oil.
- Cobalt stays in the air for a few days.
- Pure cobalt does not dissolve in water, but some of its compounds do
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£ Cobalt can stay for years in water and soil.
- It can move from the soil to underground water
- Cobalt is taken up by plants from the soil

How might I be exposed to cobalt?

- Everyone is exposed to cobalt at low levels in air, water, and food
- People who live near hazardous waste sites containing cobalt may be exposed to higher levels of

this chemical.
- Food is another source of exposure to cobalt.
- Workers may be exposed to cobalt in industries that process it or make products containing cobalt

How can cobalt affect my health?

Cobalt has both beneficial and harmful effects on human health. Cobalt is beneficial because it is pan of
Vitamin B12. Cobalt has also been used as a treatment for anemia, because it causes red blood cells to be
produced.

Exposure to high levels of cobalt can harm your health. Effects on the lungs, including asthma,
pneumonia, and wheezing, have been found in workers who breathed high levels of cobalt in the air.

In the 1960s, some breweries added cobalt to beer to stabilize the foam. Some people who drank large
quantities of the beer experienced nausea, vomiting, and serious effects on the heart. However, effects on
the heart were not seen in people with anemia or pregnant women treated with cobalt

Animal studies have found problems with the development of the fetus in animals exposed to high
concentrations of cobalt during pregnancy. However, cobalt is also essential for the growth and
development of certain animals.

How likely is cobalt to cause cancer?

The International Agency for Research on Cancer has determined that cobalt is a possible carcinogen to
humans.

Studies in animals have shown that cobalt causes cancer when placed directly into the muscle or under
the skin Cobalt did not cause cancer in animals that were exposed to it in the air, in food, or in drinking
water Studies on people are inconclusive regarding cobalt and cancer.

Is there a medical test to show whether I've been exposed to cobalt?

Tests are available to measure cobalt levels in the urine and blood These tests are only accurate for up to
a few days after exposure because cobalt leaves the body fairly quickly

These tests are not usually performed in most doctors' offices because special equipment is needed to
conduct them. These tests cannot determine if adverse health effects will occur from exposure to cobalt.

Has the federal government made recommendations to protect human health?

The Environmental Protection Agency (EPA) requires that discharges or accidental spills into the
environment of 1,000 pounds or more of cobalt be reported.
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The Occupation*1 Safety and Health Administration (OSHA) has set an exposure limit of 0 1 milligrams
per cub.c meter (0.1 mg/m') for cobalt in workplace air for an 8-hour workday, 40-hour workweek

anThe American Conference of Governmental and Industrial Hygienists (ACGIH) has recommended
occupational exposure limit of 0.02 mg/m1 for cobalt for an 8-hour workday, 40-hour workweek

The National Institute for Occupational Safety and Health (NIOSH) has recommended an occupational
exposure limit of 0.05 mg/m1 for cobalt for a 10-hour workday, 40-hour workweek.

Glossary

Alloy:
A mixture of metals.

Anemia.
A decreased ability of the blood to transport oxygen.

Carcinogen:
A substance that can cause cancer.

Milligram (mg):
One thousandth of a gram.

References
Agency for Toxic Substances and Disease Registry (ATSDR). 1992. Toxicological profile for cobalt
Atlanta, GA: U.S. Department of Health and Human Services, Public Health Service.

Where can I get more information?
ATSDR can tell you where to find occupational and environmental health clinics Their specialists can.
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns.

For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Phone 404-639-6000
FAX: 404-639-6315

"'"•• C- U.S. Department of Health and Human Services
Public Health Service
Agency for Toxic Substances and Disease Registry

Link to ATSDR Science Comer
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Polychlorinated Biphenyls (PCBs)
April 1993

2,2',3,3',4,4',6,6'-octachlorobiphenyl
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Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about PCBs. For more
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present

SUMMARY: Exposure to polychlorinated biphenyls (PCBs) happens mostly from eating
contaminated foods or breathing contaminated workplace air. High exposures to PCBs
can damage the skin, eyes, and lungs PCBs have been found in at least 349 of 1,300
National Priorities List sites identified by the Environmental Protection Agency

What are polychlorinated biphenyls (PCBs)?
(Pronounced pol'e-klo'ri-nat-ed-bi-fe'nils)

PCBs are a group of industrial chemicals that share a common structure They are oily liquids or solids,
clear to light yellow in color, and with no smell or taste They don't occur naturally in the environment
Aroclor is a popular trade name of a commercial PCB mixture

PCBs don't burn easily. In the past, they were widely used as coolants, insulating materials, and lubricants
in electrical equipment like transformers and capacitors The US stopped making them in 1977 because
of the health effects associated with exposure. As levels in the environment increased, the potential for
harmful effects increased.

Pre-1977 products may still contain PCBs. These include old fluorescent lighting fixtures, electrical
devices or appliances with PCB capacitors, old microscope oil, and hydraulic fluids

What happens to PCBs when they enter the environment?
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^ They enter air as solid or liquid aerosols or vapor and can stay in air more than 10 days
-. When in air, they can travel long distances in the. wind.
- They move from air to soil and water when it snows or rains
- Most stick tightly to soil particles; a small amount dissolves in water
- They take several years to break down in soil
- They are stored in the bodies offish and seafood
~ Levels in fish can be many thousands of times higher than the levels in water

How might I be exposed to PCBs?

- Breathing workplace air (indoor air around electrical parts or outdoor air at waste sites)
C Drinking water, skin contact with soil, or breathing air that is contaminated from nearby waste sites
- Eating fatty foods such as fish, seafood, dairy, or fatty meats contaminated with PCBs
~ Breast milk from mothers exposed to PCBs.

How can PCBs affect my health?

Most of what we know about the human health effects of PCBs comes from studies on workers. Levels
in the workplace are usually much higher than at other places. Workers are exposed to PCBs from
breathing air and contact with their skin.

Exposures to PCBs at levels found in the workplace and over a long time may cause harmful effects to
the skin (acne, rashes, and coloring of the nails and skin) and eyes (redness, burning, irritation, and
discharge) PCBs in the diet of animals produced similar effects. PCBs may also irritate the nose and
lungs.

Repeated skin contact to PCBs in rabbits caused liver, kidney, and skin damage A single, large exposure
to skin caused death in rabbits. Rats and other animals that breathed very high levels of PCBs over
several months had liver and kidney damage. It is not clear if these effects would happen in people at
similar levels of exposure.

Rats that ate large amounts of PCBs for a short period had mild liver damage; some died Smaller
amounts over several weeks or months caused liver, stomach, and thyroid gland injuries, anemia, acne,
and reduced the ability to have offspring. Similar effects occurred in different laboratory animals

How likely are PCBs to cause cancer?

The Department of Health and Human Services (1991) has determined that PCBs may reasonably be
anticipated to be carcinogens This is based on animal studies Studies in workers do not provide enough
information to know with any certainty if PCBs cause cancer in humans

Is there a medical test to show whether I've been exposed to PCBs?

Tests are available for PCBs in blood, body fat, and breast milk. Blood tests are the best method for
detecting recent exposures to large amounts. These tests are not routinely performed at your doctor's
office

High levels in your body fluids indicate exposure to high levels of PCBs These tests can't determine the
exact amount or type of PCBs, how long you were exposed, or if you will develop harmful health effects
Most people have small but measurable amounts of PCBs in their blood, fat, and breast milk
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Has the federal government made recommendations to protect human health?

The U.S. Environmental Protection Agency (EPA) recommends PCBs levels in lakes and streams be
no higher than 0.001 pans of PCS per billion pans of water (0.001 ppb) to prevent cancer PCBs in
drinking water should be no higher than 4 milligrams per liter of water (4 mg/L) for adults, and 1 me/L
for children to prevent noncancer harmful effects. EPA regulates the transpon, storage, or disposal of
PCBs. EPA limits the amount of PCBs in publicly owned waste water treatment plants, and requires
industry to report release of 1 pound or more.

The Food and Drug Administration (FDA) requires milk, eggs, other dairy products, poultry fat, fish,
shellfish, and infant foods to contain no more than 0.2-3 parts of PCBs per million pans of food (0.2-3
ppm) to prevent noncancer harmful effects.

The National Institute for Occupational Safety and Health (NIOSH) recommends workers not
breathe air with more than 0.001 milligrams of PCBs per cubic meter of air (0.001 mg/m3) for a 10- hour
workday, 40-hour workweek.

The Occupational Safety and Health Administration (OSHA) requires workplace exposure limits of
05 mg/m3 (54 percent chlorine) or 1 mg/m3 (42 percent chlorine) for an 8-hour workday to protect
workers from noncancer harmful health effects.

Glossary

Carcinogen:
Substance that can cause cancer.

PPM
Pans per million.

Milligram (mg):
One thousandth of a gram.

References

Agency for Toxic Substances and Disease Registry (ATSDR). 1993 Toxicological profile for selected
polychlorinated biphenyls (PCBs). Atlanta: U.S. Department of Health and Human Services, Public
Health Service.

Agency for Toxic Substances and Disease Registry (ATSDR) 1993 Case studies in environmental
medicine PCBs toxicity. Atlanta: U.S. Department of Health and Human Services, Public Health Service

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics Their specialists can
recoenize, evaluate, and treat illnesses resulting from exposure to hazardous substances You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns.

For more information, contact:

Aeencv for Toxic Substances and Disease Registry
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Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Phone: 404-639-6000

»> U.S. Department of Health and Human Services
Public Health Service
Agency for Toxic Substances and Disease Registry
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""
Agency for Toxic Substances and Disease Registry

Public Health Statement

Copper
A TSDR Public Health Statement, December 1990

This Statement was prepared to give you information about copper and to emphasize the human health
effects that may result from exposure to it. The Environmental Protection Agency (EPA) has identified
1,177 sites on its National Priorities List (NPL). Copper has been found at 210 of these sites. However,
we do not know how many of the 1,177 NPL sites nave been evaluated for copper. As EPA evaluates
more sites, the number of sites at which copper is found may change. The information is important for
you because copper may cause harmful health effects and because these sites are potential or actual
sources of human exposure to copper.

When a chemical is released from a large area, such as an industrial plant, or from a container, such as a
drum or bottle, it enters the environment as a cheHcal emission. This emission, which is also called a
release, does not always lead to exposure. You Ci... oe exposed to a chemical only when you come into
contact with the chemical. You may be exposed to it in the environment by breathing, eating, or drinking
substances containing the chemical or from skin contact with it.

If you are exposed to a hazardous substance such as copper, several factors will determine whether
harmful health effects will occur and what the type and severity of those health effects will be These
factors include the dose (how much), the duration (how long), the route or pathway by which you are
exposed (breathing, eating, drinking, or skin contact), the other chemicals to which you are exposed, and
your individual characteristics such as age, sex, nutritional status, family traits, life style, and state of
health

What is copper?

Copper is a reddish metal that occurs naturally in rock, soil, water, sediment, and air. Its average
concentration in the earth's crust is about 50 parts copper per million parts soil (ppm) Copper also occurs
naturally in plants and animals. It is an essential element for all known living organisms including humans
and other animals.

Copper can be easily molded or shaped. Its reddish color is most commomy seen in the U.S penny,
electrical wiring, and some water pipes. It is also found in many mixtures of metals, called alloys, such as
brass and bronze Many compounds (substances formed by joining two or more chemicals) of copper
exist These include naturally occurring minerals as well as man-made chemicals. The most commonly
used compound of copper is copper sulfate. Many copper compounds can be recognized by their
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blue-green color. When we speak of copper, we will not only be referring to copper metal, but also to
compounds of copper that may be in the environment.

Copper is extensively mined and processed in the United States and is primarily used as the metal or alloy
in the manufacture of wire, sheet metal, pipe, and other metal products Copper compounds are most
commonly used in agriculture to treat plant diseases, like mildew, or for water treatment and as
preservatives for wood, leather, and fabrics.

How might I be exposed to copper?

Copper is common in the environment. You may be exposed to copper by breathing air, drinking water,
eating food, and by skin contact with soil, water, and other copper-containing substances. Most copper
compounds found in air, water, sediment, soil, and rock are so strongly attached to dust and din or
imbedded in minerals that they cannot easily affect your health. Copper found in hazardous waste sites is
likely to be of this form. Some copper in the environment is less tightly bound to particles and may be
taken up by plants and animals. Soluble copper compounds (those that dissolve in water), that are most
commonly used in agriculture, are more likely to threaten your health. However, when soluble copper
compounds are released into lakes and rivers, they generally become attached to panicles in the water
within approximately a day, and are then less of a threat to your health.

The concentration of copper in air ranges from a few nanograms (1 nanogram equals 1/1,000,000,000 of
a gram) in a cubic meter of air (ng/m3) to about 200 ng/m3. Near smelters that process copper ore into
metal, concentrations may reach 5000 ng/m3. You may breathe high levels of copper-containing dust if
you live or work near copper mines or processing facilities.

You may be exposed to high levels of soluble copper in your drinking water. The average concentration
of copper in tap water ranges from 20 to 75 pans copper per billion pans water (ppb). However, many
households have copper concentrations of more than 1000 ppb. That is more than 1 milligram per liter of
water This is because copper is picked up from copper pipes and brass faucets when the water sits in the
pipes overnight After the water is allowed to run for a while, the concentration of copper in the water
decreases

The average concentration of copper in lakes and rivers is 4 ppb. The average copper concentration in
groundwater is similar to that in lakes and rivers; however, monitoring data indicate that some
groundwater contains higher levels of copper. This copper is generally strongly attached to particles in
the water. Lakes and reservoirs recently treated with copper compounds to control algae or receive
cooling water from a power plant may have high concentrations of dissolved copper Once in natural
water, much of this copper soon attaches to particles or converts to forms that cannot easily enter the
body

Garden products containing copper that are used to control certain plant diseases are also a potential
source of exposure.

Soil Generally contains between 2 and 250 ppm copper, although concentrations close to 7000 ppm have
beenlfound near copper production facilities. High concentrations of copper may be found in soil because
dust from these industries settles out of the air, or waste from mining and other copper industries are
disposed of on the soil. Another common source of copper in soil results from spreading sludge from
sewaee treatment plants. This copper generally stays strongly attached to the surface layer of soil You
may be exposed to this copper by skin contact. Children may also be exposed to this copper by eating the
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dirt.

Food naturally contains copper. You eat and drink about 1 milligram (1/1000 of a gram) of copper even,'
day Copper is necessary in your diet for good health

While some hazardous waste sites on the National Priorities List (NPL) contain high levels of copper, we
do not always know how high it is above natural levels. We also do not know what form it is in at most
of these sites. However, evidence suggests that most copper at these sites is strongly attached to soil

You may be exposed to copper in the workplace. If you work in mining copper or processing the ore,
you may be exposed to copper by breathing copper-containing dust or by skin contact If you grind or
weld copper metal you may breathe high levels of copper dust and fumes. Occupational exposure to
forms of copper that are soluble or not strongly attached to dust or din would most commonly occur in
agriculture, water treatment, and industries such as electroplating, where soluble copper compounds are
employed.

How can copper enter and leave my body?

Copper can enter your body when you drink water or eat food, soil, or other substances that contain
copper Copper can also enter your body if you breathe air or dust containing copper Copper may enter
the lungs of workers exposed to copper dust or fumes.

Copper rapidly enters the bloodstream and is distributed throughout the body after you eat or dnnk it
Other foods eaten with copper can affect the amount of copper that enters the bloodstream Your bodv is
very good at blocking high levels of copper from entering the bloodstream After you eat or drink high
levels of copper, you may vomit or have diarrhea, this will also prevent copper from entering the blood
We do not know how much copper enters the body through the lungs or skin Copper leaves your body
in feces and urine, mostly in feces. It takes several days for copper to leave your body

How can copper affect my health?

Copper is necessary for good health. However, very large single or daily intakes of copper can harm your
health Long-term exposure to copper dust can irritate your nose, mouth, and eyes, and cause headaches,
dizziness, nausea, and diarrhea. If you drink water that contains higher than normal levels of copper, you
may experience vomiting, diarrhea, stomach cramps, and nausea. Intentionally high intakes of copper can
cause liver and kidney damage and even death. Very young children are sensitive to copper, and
long-term exposure to high levels of copper in food or water may cause liver damage and death Copper
is not known to cause cancer. We do not know if copper can cause birth defects in humans The
seriousness of the effects of copper can be expected to increase with both level and length of exposure

What levels of exposure have resulted in harmful health effects?

Tables 1-1. 1-2. 1-3. and 1-4 show the relationship between exposure to copper and known health effects
in humans and animals. The levels of copper in air that can result in harmful health effects in humans are
not known Exposure to low levels of copper in air affects the lungs of animals

You can usually taste copper in your drinking water before experiencing adverse effects If you drink too
much copper at one time, you may vomit, have diarrhea, and experience stomach cramps Infants drinking
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water that has high levels of copper may have harmful health effects at lower levels than adults Hieh
levels of copper in drinking water or food have been shown to damage animal livers and kidneys.

Is there a medical test to determine whether I have been exposed
to copper?

There are reliable and accurate ways of measuring copper in the body. It can be measured in the urine and
blood. High levels of copper in these fluids can show that you have been exposed to high levels of
copper. Samples of your blood plasma or urine can be properly collected in a doctor's office and sent to a
laboratory that has special equipment to measure copper levels. However, we do not know if such a
measurement can predict the extent of exposure or potential health effects.

What recommendations has the federal government made to
protect human health?

The Environmental Protection Agency (EPA) has determined that the level of copper in water (lakes,
streams) should be limited to 1 ppm to protect human health from the toxic properties of copper ingested
through water and contaminated aquatic organisms. EPA has also determined that drinking water should
not contain more than 1.3 ppm of copper. EPA has developed regulations on the amount of copper
released by industry.

The Occupational Safety and Health Administration (OSHA) has set a limit of 0.2 milligrams/cubic meter
(mg/m3) of copper fume (vapor generated from heating copper) and 1.0 mg/m3 copper dusts-(fine
metallic copper panicles) and mists (aerosol of soluble copper) of workroom air to protect workers
during an 8-hour work shift (40-hour workweek). The National Institute for Occupational Safety and
Health (NIOSH) recommends that the concentration in workroom air be limited to 0 1 mg/m3 for copper
fumes and 1 mg/m3 for copper mist, averaged over an 8-hour work shift.

The National Academy of Sciences (NAS) has recommended that 2-3 milligrams copper is a safe and
adequate daily intake. This provides enough copper for adult nutrition.

Where can I get more information?

If you have any more questions or concerns not covered here, please contact your state health or
environmental department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road, E-29
Atlanta, Georgia 30333

This aeency can also give you information on the location of the nearest occupational and environmental
healtrTclinics. Such clinics specialize in recognizing, evaluating, and treating illnesses that result from
exposure to hazardous substances.
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Agency for Toxic Substances and Disease Registry

This fact sheet answers the most frequently asked health questions about chloroform. For more •
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. This information is important because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,
how you are exposed, personal traits and habits, and whether other chemicals are present

SUMMARY: Exposure to chloroform happens mostly from breathing contaminated air
around waste sites or in the workplace or drinking or contacting contaminated water
Very high amounts of chloroform can damage your central nervous system, liver, and
kidneys Chloroform has been found in at least 646 of 1,300 National Priorities List sites
identified by the Environmental Protection Agency

What is chloroform?
(Pronounced klo' ro-form)

Chloroform is a colorless liquid with a pleasant odor and a slight, sweet taste. It is a naturally occurring
compound, but most of the chloroform that gets into our environment is manufactured It is also called
tnchloromethane.

Chloroform is used to make other compounds. Small amounts are also formed when chlorine is added to
water Chlorine is used as a disinfectant for sewage treatment plants, drinking water treatment, and in
swimming pools and spas It is also used as a bleach in paper mills.

There are many ways for chloroform to enter the environment, so small amounts are likely to be found
almost everywhere.

What happens to chloroform when it enters the environment?
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0 Chlorofonn enters the air and water from factories, leaky storage containers, and waste disposal
D It evaporates very quickly, so it's mostly in air
- It's a small molecule that dissolves easily in water.
£ It can travel through soil to groundwater.
- It breaks down slowly in air (over many months) and very slowly in water (over many years)
- It can remain in groundwater a long time.
- It doesn't build up in plants and animals.

How might I be exposed to chloroform?

£ Very low levels in most air and water
2 Higher levels from breathing contaminated air or drinking contaminated water around landfills or

hazardous waste sites
£ Breathing indoor air around heated water
£ Breathing contaminated workplace air (industrial or water treatment sites, drinking water treatment

plants, waste burning sites, paper and pulp mills)
C From skin contact with contaminated water when swimming or bathing

How can chloroform affect my health?

The health effects of chloroform are similar whether it is breathed or ingested.

The effects of chloroform depend on how much gets in your body.

In large amounts, chloroform may damage your central nervous system, liver, and kidneys.

Exposure to very high levels (8,000-10,000 pan - f chloroform per million pans of air, 8,000-10,000
ppm) will likely result in unconsciousness and deatn. Breathing high levels in the air (900 ppm) for a shon
time may cause tiredness, dizziness, or headaches. These levels are several hundred thousand times higher
than the background levels in air. Background levels are from 0.02 to 0.05 parts of chloroform per billion
pans of air (0.02-0.05 ppb). Background levels in water are from 2-44 ppb.

If you continually breathe air, eat food, or drink water that contains sufficient chloroform, you may
damage your liver and kidneys.

When chloroform comes in direct contact with your skin, it can cause sores.

We don't know whether chloroform affects reproduction or causes birth defects in humans

In animal studies, moderate amounts (300 ppm) of chloroform affected reproduction. Male mice had
abnormal sperm. Female rats and mice, when exposed to chloroform during pregnancy, aborted their
fetuses or had higher numbers of offspring with birth defects.

How likely is chloroform to cause cancer?

The Department of Health and Human Services has determined that chloroform may reasonably be
anticipated to be a carcinogen. Human data is lacking, but animal studies showed an increase in liver and
kidney cancer from daily eating or drinking over a long time of food and water containing chloroform in
the 60-200 ppm range.
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Is there a medical test to show whether I've been exposed to chloroform?

Tests are available to measure the amount of chloroform in breath, blood, urine, and body tissues The
tests can't determine how much chloroform you were exposed to or whether you will have any health
effects.

These tests must be performed soon after the exposure, because chloroform leaves the body quickly
Since chloroform is a breakdown product of other chemicals, the presence of chloroform in your body
might also indicate that you have come into contact with other chemicals

Has the federal government made recommendations to protect human health?

The Environmental Protection Agency (EPA) limits exposure to total trihalomethanes, which include
chloroform, in drinking water to 100 micrograms per liter (ug/L). EPA requires that spills of 10 pounds
or more of chloroform be reported to the federal government.

The Occupational Safety and Health Administration (OSHA) sets an occupational exposure limit of
2 ppm for an 8- hour workday for persons who work with chloroform.

Glossary

Carcinogen.
Substance that can cause cancer.

Ingestion:
Taking food or drink into your body.

Microgram (ug):
One millionth of a gram.

PPM:
Pans per million.

PPB:
Pans per billion

Where can I get more information?

ATSDR can tell you where to find occupational and environmental health clinics Their specialists can
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances You can also
contact your community or state health or environmental quality department if you have any more
questions or concerns. For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road ME, Mailstop E-29
Atlanta, GA 30333
Phone 404-639-6000

U.S. Department of Health and Human Services
Public Health Service
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Agency for Toxic Substances and Disease Registry

Link to ToxFAOs Home Page

Link to ATSDR Science Corner

Link to ATSDR Home Page

Charlie Xintaras /chxJ@atsoaaJ.em.cdc.gov
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1. PUBLIC HEALTH STATEMENT

This Statement was prepared to give you information about manganese and
to emphasize the human health effects that may result from exposure to it.
The Environmental Protection Agency (EPA) has identified 1,177 sites on its
National Priorities List (NPL). Manganese has been found in at least 148 of
these sites. However, we do not know how many of the 1.177 NPL sites have
been evaluated for manganese. As EPA evaluates more sites, the number of
sites at which manganese is found may change. This information is important
for you to know because manganese nay cause harmful health effects and because
these sites axe potential or actual sources of human exposure to manganese.

When a chemical is released from a large area, such as an industrial
plant, or from a container, such as a drum or bottle, it enters the
environment as a chemical emission. This emission, which is also called a
release, does not always lead to exposure. You can be exposed to ̂  chemical
only when you come into contact with the chemical. You may be exposed to it
in the environment by breathing, eating, or drinking substances containing che
chemical or from skin contact with it.

If you are exposed to a hazardous chemical such as manganese. several
factors will determine whether harmful health effects will occur and what the
type and severity of those health effects will be. These factors include the
dose (how much), the duration (how long), the route or pathway by which you
are exposed (breathing, eating, drinking, or skin, contact), the other
chemicals to which you are exposed, and your individual characteristics such
as age. sex, nutritional status,-family .traits, life style, and state of
health.

1.1 WHAT IS MANGANESE?

Manganese is a naturally occurring substance found in many types of
rock. Pure manganese is a silver •colored metal, somewhat like iron in its
physical and chemical properties. Hanganese does not occur in che environment
as che pure metal. Rather, it occurs combined with other chemicals such as
oxygen, sulfur, and chlorine. These forms (called compounds) are solids thai
do not evaporate. However, small dust particles of the solid material can
become suspended in air. Some manganese compounds can dissolve in water, and
low levels of these compounds are normally present in lakes, streams, and the
ocean. Hanganese can change from one compound to another (either by natural
processes or by man's activities), but it does not break down or disappear in
the environment.

Rocks containing high levels of manganese compounds are mined and used
to produce manganese metal. This manganese metal is mixed with iron to make
various types of steel. Some manganese compounds are used in the production
of batteries, as an ingredient in some ceramics, pesticides, and fertilizers,
and in dietary supplements.

More information on the properties and uses of manganese and how it
behaves in the environment may be found in Chapters 3. A, and 5.
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1.2 HOW MIGHT I BE EXPOSED TO MANGANESE?

Because manganese is a natural component in the environment, you are
always exposed to low levels of it in water, air, soil, and food. In drinking
water, levels are usually about 0.004 parts manganese per million parts of
water (ppm). In air, levels are usually about 0.02 micrograms manganese per
cubic meter of air (̂ g/o1). Levels in soil usually range from AO to 900 ppn.
Manganese is also a normal component of living things, including both plants
and animals, so manganese is present in foods. For nearly all people, food is
the main source of manganese, and usual daily intakes range from about 2,000
to 9,000 jig/day. The exact amount you cake in depends on your diet.

You are most likely to be exposed to higher-than-nonaal levels of
manganese if you work in a factory where manganese metal is produced from
manganese ores, or where manganese compounds are used to make steel or other
products. In these factories, you would be exposed to manganese mainly by
breathing in manganese dust. If you live near such a factory, you could also
be exposed to higher-Chan-average levels of manganese dust in the outside air,
although the amounts would be much lower than in the factory. You might be
exposed to higher-than-average levels if you live near a coal or oil-burning
factory, or close to a major highway, because manganese is released into air
when fossil fuels are burned. If manganese compounds fron a factory or a
waste site get into water, you could be exposed to higher-than-average levels
by drinking the water.

More information on how you might be exposed to manganese or its
compounds is given in Chapter 5.

1.3 HOV CAN MANGANESE ENTER AND LEAVE MY BODT?

If you live near a hazardous waste site, you could be exposed to
manganese in soil or water, or to manganese-containing dust particles in air.
If you get manganese-contaminated soil or water on your skin, very little will
enter your body, so this is not of concern. If you swallow manganese in water
or in soil, most of the manganese is excreted in the feces. However, about
3%-5% is usually taken up and kept in the body. If you breathe air containing
manganese dust, many of the dust particles will be trapped in your lungs.
Some of the manganese in these particles may then dissolve in the lungs and
enter the blood. The exact amount that does this is not known. Particles
that do not dissolve will be carried in a sticky layer of mucus out of the
lungs to the throat, where they will be swallowed into the stomach.

Because manganese is a regular part of the human body, the body normally
controls the amount that is taken up and kept. For example, if large amounts
are eaten in the diet, the amount that is taken up in the body becomes
smaller. If too much does enter the body, the excess is usually removed in
the feces. Therefore, the total amount of manganese in the body usually tends
to stay about the same, even when exposure rates are higher or lower than
usual. However, if too much manganese is taken in, the body may not be able
to adjust for the added amount.
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More information on how manganese enters and leaves the body is given in
Chapter 2.

1.4 HOV CAN MANGANESE AFFECT MY HEALTH?

Eating a snail amount of manganese each day is important in maintaining
your health. The amount of manganese in a normal diet (about
2,000-9,000 pg/day) seems to be enough to meet your daily need, and no cases
of illness from eating too little manganese have been reported in humans. In
animals, eating too little manganese can interfere with normal growth, bone
formation, and reproduction.

Too much manganere. however, can cause serious illness. Although there
are some differences between different kinds of manganese, most manganese
compounds seem to cause the same effects. Manganese miners or steel workers
exposed to high levels of manganese dust in air may have mental and emotional
disturbances, and their body movements may become slow and clumsy. This
combination of symptoms is a disease called manganism. Workers usually do not
develop symptoms of manganism unless they have been exposed for many months or
years. Manganisa occurs because too much manganese injures a part of the
brain that helps control body movements. Some of the symptoms of manganisn
can be reduced by medical treatment, but the brain injury is permanent.

It is not certain whether eating or drinking too much manganese can
cause manganisu or not. In one report, humans who drank water containing high
levels of manganese developed symptoms similar to those seen in manganese
miners or steel workers, but it is not certain if the effects were caused by
manganese alone. In another report, people who drank water with above average
levels of manganese seemed to have a slightly higher frequency of symptoms
such as weakness, stiff muscles, and trembling of the hands. However, these
symptoms are not specific for manganese, and might have been caused by other
factors. Studies in animals have shown that very high levels of manganese in
food or water can cause changes in the brain. This information suggests that
high levels of manganese in food or water might cause brain injury, but it
does not appear that this is of concern to people exposed to the normal
amounts of manganese in food, water, or air. The chances of harm from
exposure near a waste site can only be evaluated on a site-by-site basis.

Breathing too much manganese dust can also cause irritation of the
lungs. Sometimes this makes breathing difficult and it can also increase the
chances of getting a lung infection, such as pneumonia. However, this can
happen from breathing in many different kinds of dust particles, not just
those that contain manganese.

A common effect in men who are exposed to high levels of manganese dust
in air is impotence. As a result, men exposed to high levels may not be able
to father children. Studies in animals show that too much manganese may also
injure the testes. Much less is known about the effects of too much manganese
in women. Studies in animals suggest that females may not be as sensitive to
manganese as males, but this is not certain.
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1. PUBLIC HEALTH STATEMENT

There is not much information on whether manganese can cause birth
defects. One study in humans suggests that high exposures to manganese in the
environment might increase the chances of birth defects, but other factors
besides manganese might have been responsible. One study in animals shows
that exposure of pregnant females to high levels of manganese in air can lead
to changes in behavior of the offspring. Since there are so few studies on
this, more research is needed co determine the importance of these
observations.

No studies have been done to determine if breathing manganese dust
causes cancer. Soae studies in animals suggest that eacing high amounts of
manganese might increase the chances of getting cancer. However, only a fev
animals in these studies got cancer, and it was difficult to tell if the
tumors were really caused by the excess manganese. Thus, there is little
evidence to suggest chat cancer is a major concern fot people exposed to
manganese in Che environment or near waste sites. The EPA has determined chat
manganese is not classifiable as Co human carcinogenicicy.

There is no information on any human or animal health effects from skin
contact with manganese.

More information on health effects of manganese in humans and animals
can be found in Chapter 2.

1.5 IS THERE A MEDICAL TEST TO DETER1HNI WHETHER I HAVE BEEN EXPOSED TO
MANGANESE?

Several tests are available for measuring manganese in blood, urine,
hair, or feces. Because manganese is a normal part of the body, some
manganese is always found in these materials. Concentrations of manganese in
blood, urine, hair, or feces are often found to be higher-than-average in
groups of people exposed Co above-average levels of manganese. However,
because che levels in different people can vary widely, these methods are not
very reliable for determining if any one individual has been exposed to
higher-than-average levels of manganese. Also, because excess manganese is
usually removed from Che body within a few days, past exposures to manganese
are difficult to measure. For these reasons, it is often not possible to tell
whether excess exposure Co manganese has occurred, or whether chere is reason
for healch concern.

More information of how manganese can be measured in exposed humans can
be found in Chapcers 2 and 6.

1.6 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO PROTECT HUMAN
HEALTH?

In order co avoid staining of clothing or fixcures. the EPA recommends
chat che concentration of manganese in drinking water not be more than
0.05 ppm. The Food and Drug Adminiscracion (FDA) has set the same level for
bottled water. This concentration is believed to be more than adequate to
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protect human heeleh. The EPA has also established rules that set limits on
che amount of manganese chat factories can dump into water, and requires
factories chac use or produce manganese to report hov much they dump in the
environment to the EPA. The Occupational Safety and Health Administration
(OSHA) has sec a limit of 1.000 pg/n1 for Che average amount of manganese in
workplace air over an 8-hour workday.

Here information cm governmental rules regarding manganese can be found
in Chapter 7.

1.7 VHEtt CAR I GET HOEI HffOBlUTIOHT

If you have any more queccions or concerns not covered here, please
contact your state health or environmental department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road. £-29
Atlanta. Georgia 30333

This agency can also provide you vith information on the location of the
nearest occupational and environmental health clinic. Such clinics specialize
in recognizing, evaluating, and creating illnesses chat result from exposure
to hazardous substances.
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CHLOROBENZENE

DISCLAIMER

The use of company or product name(s) is for identification only and does not imply
endorsement by the Agency for Toxic Substances and Disease Registry.

FOREWORD

The Superfund Amendments and Reauthorization Act (SARA) of 1986 (Public Law 99-499)
extended and amended the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA or Superfund). This public law directed the Agency for Toxic
Substances and Disease Registry (ATSDR) to prepare toxicological profiles for hazardous
substances which are most commonly found at facilities on the CERCLA National Priorities
List and which pose the most significant potential threat to human health, as determined by
ATSDR and the Environmental Protection Agency (EPA). The lists of the 250 most
significant hazardous substances were published in the Federal Register on April 17. 1987
on October 20, 1988, on October 26, 1989, and on October 17, 1990.

Section 104(i)(3) of CERCLA, as amended, directs the Administrator of ATSDR to prepare a
toxicological profile for each substance on the list. Each profile must include the following
content:

( A ) The examination, summary, and interpretation of available toxicological information and
epidemiological evaluations on a hazardous substance in order to ascertain the levels of
significant human exposure for the substance and the associated acute, subacute, and
chronic health effects.

( B ) A determination of whether adequate information on the health effects of each
substance is available or in the process of development to determine levels of exposure
that present a significant risk to human health of acute, subacute, and chronic health
effects.

( C ) Where appropriate, identification of toxicological testing needed to identify the types or
levels of exposure that may present significant risk of adverse health effects in humans.

This toxicological profile is prepared in accordance with guidelines developed by ATSDR
and EPA. The original guidelines were published in the Ee.deiaLRegister on April 17, 1987

CHLOROBENZENE 1
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Each profile will be revised and republished as necessary, but no less often than every three
years, as required by CERCLA, as amended.

The ATSDR toxicological profile is intended to characterize succinctly the toxicological and
adverse health effects information for the hazardous substance being described. Each
profile identifies and reviews the key literature (that has been peer-reviewed) that describes
a hazardous substance's toxicological properties. Other pertinent literature is also presented
but described in less detail than the key studies. The profile is not intended to be an
exhaustive document; however, more comprehensive sources of specialty information are
referenced.

Each toxicological profile begins with a public health statement, which describes in
nontechnical language a substance's relevant toxicological properties. Following the public
health statement is information concerning significant health effects associated with
exposure to the substance. The adequacy of information to determine a substance's health
effects is described. Data needs that area of significance to protection of public health will be
identified by ATSDR, the National Toxicology Program (NTP) of the Public Health Service,
and EPA. The focus of the profiles is on health and toxicological information; therefore, we
have included this information in the beginning of the document.

The principal audiences for the toxicological profiles are health professionals at the federal.
state, and local levels, interested private sector organizations and groups, and members of
the public.

This profile reflects our assessment of all relevant toxicological testing and information that
has been peer reviewed. It has been reviewed by scientists from ATSDR, the Centers for
Disease Control, the NTP, and other federal agencies. It has also been reviewed by a panel
of nongovernment peer reviewers and is being made available for public review. Final
responsibility for the contents and views expressed in this toxicological profile resided with
ATSDR.

William L Roper, M.D.. M.P.H.
Administrator

Agency for Toxic Substances and
Disease Registry

1. PUBLIC HEALTH STATEMENT

This Statement was prepared to give you information about chtorobenzene and to
emphasize the human health effects that may result from exposure to it. The Environmental
Protection Agency (EPA) has identified 1,177 sites on its National Priorities List (NPL).
Chlorobenzene has been found at 97 of these sites. However, we do not know how many of
the 1,177 NPL sites have been evaluated for chlorobenzene. As EPA evaluates more sites,

CHLOROBENZENE 2
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the number of sites at which chlorobenzene is found may change. The information is
important for you because chlorobenzene may cause harmful health effects and because
these sites are potential or actual sources of human exposure to chlorobenzene

When a chemical is released from a large area, such as an industrial plant, or from a
container, such as a drum or bottle, it enters the environment as a chemical emission This
emission, which is also called a release, does not always lead to exposure. You can be
exposed to a chemical only when you come into contact with the chemical. You may be
exposed to it in the environment by breathing, eating, or drinking substances containing the
chemical or from skin contact with ft.

If you are exposed to a hazardous substance such as chlorobenzene, several factors will
determine whether harmful health effects will occur and what the type and severity of those
health effects will be. These factors include the dose (how much), the duration (how long),
the route or pathway by which you are exposed (breathing, eating, drinking, or skin contact),
the other chemicals to which you are exposed, and your individual characteristics such as
age, sex, nutritional status, family traits, life style, and state of health.

1.1 WHAT IS CHLOROBENZENE?

Chlorobenzene is a colorless liquid with an almond-like odor. The compound does not occur
widely in nature, but is manufactured for use as a solvent (a substance used to dissolve
other substances) and is used in the production of other chemicals. Chlorobenzene persists
in soil (several months), in air (3.5 days), and water (less than 1 day). Additional information
can be found in Chapters 3,4, and 5.

1.2 HOW MIGHT I BE EXPOSED TO CHLOROBENZENE?
There is potential for humans to be exposed to chlorobenzene by breathing contaminated
air, by drinking water or eating food contaminated with chlorobenzene, or by getting
chlorobenzene-contaminated soil on the skin. These exposures are most likely to occur in
the workplace or in the vicinity of chemical waste sites.

Occupational exposure occurs primarily through breathing the chemical. Personnel engaged
in the production and handling of chlorobenzene would be at greatest risk. Levels of
chlorobenzene in the air at several industrial sites during normal operations were found to be
below allowable federal standards.

Exposure in humans could occur in persons living or working in the vicinity of hazardous,
waste sites if emissions to water, air, and soil are not adequately controlled. Chlorobenzene
has been found at 97 out of 1,177 NPL hazardous waste sites in the United States Thus
federal and state surveys suggest that chlorobenzene is not a widespread environmental
contaminant. The chemical has not been detected in surface water, although a few ground
water systems have been found with chlorobenzene levels in the parts per billion (ppb)
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range. Background levels of less than 1 ppb were detected in air samples from urban and
suburban areas. No information of the occurrence of chlorobenzene in food has been found
Additional information on the potential for human exposure is presented in Chapter 5.

1.3 HOW CAN CHLOROBENZENE ENTER AND LEAVE MY BODY?
Chlorobenzene enters your body when you breathe in air containing it, when you drink water
or eat food containing it, or when it comes in contact with your skin. Human exposure to
contaminated water could occur near hazardous waste sites where chlorobenzene is
present. Significant exposure to chlorobenzene is not expected to occur by getting
chlorobenzene contaminated soil on your skin. When chlorobenzene enters your body, most
of it is expelled from your lungs in the air we breathe out and in urine. Additional information
is presented in Chapter 2.

1.4 HOW CAN CHLOROBENZENE AFFECT MY HEALTH?
Workers exposed to high levels of chlorobenzene complained of headaches, numbness,
sleepiness, nausea, and vomiting. However, it is not known if chlorobenzene alone was
responsible for these health effects since the workers may have also been exposed to other
chemicals at the same time. Mild to severe depression of functions of parts of the nervous
system is a common response to exposure to a wide variety of industrial solvents (a
substance that dissolves other substances).

In animals, exposure to high concentrations of chlorobenzene affects the brain, liver, and
kidneys. Unconsciousness, tremors and restlessness have been observed. The chemical
can cause severe injury to the liver and kidneys. Data indicate that chlorobenzene does not
affect reproduction or cause birth defects. Studies in animals have shown that
chlorobenzene can produce liver nodules, providing some but not clear evidence of cancer
risk. Additional information on health effects is presented in Chapter 2.

TABLE 1-1. Human Health Effects from Breathing Chlorobenzene-

Short-term Exposure

(less than or equal to 14 days)

jr. P.-J r Lennth nf

The health effects resulting

from short-term exposure

of human to air containing

specific levels of
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cr.iorober.zerie are r.ct

Long-term Exposure

(greater than 14 days]

nf F.ypngiirc

The health effects resulting

from short-term exposure ::

humans to air containing

specific levels of

chlorobenzene are not know.

*See Section 1.2 for a discussion of exposures encountered ir. oaily

life.

TABLE 1-1. Human Health Effects from Breathing Chlorobenzene*

1.5 WHAT LEVELS OF EXPOSURE HAVE RESULTED IN HARMFUL
HEALTH EFFECTS?
Harm to human health from breathing, eating or drinking chlorobenzene is not established
(Tables 1-1 and 1-3). Tables 1-2 and 1-4 show the relationship between exposure to
chlorobenzene and known health effects in animals. A Minimal Risk Level (MRL) is included
in Table 1-3. The MRL was derived from animal data for long-term exposure, as described in
Chapter 2 and in Table 2-2. The MRL provides a basis for comparison with levels that
people might encounter either in the air or in food or drinking water. If a person is exposed to
chlorobenzene at an amount below the MRL, it is not expected that harmful (noncancer)
health effects will occur. Because this level is based only on information currently available,
some uncertainty is always associated with it. Also, because the method for deriving MRLs
does not use any information about cancer, a MRL does not imply anything about the
presence, absence, or level of risk for cancer. Further information on the levels of
chlorobenzene that have been observed to cause health effects in animals is presented in
Chapter 2.

1.6 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I
HAVE BEEN EXPOSED TO CHLOROBENZENE?

CHLOROBENZENE 5
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Exposure to chlorobenzene can be determined by measuring the chemical or its metabolite
in urine, exhaled air, blood, and body fat. Tests are not routinely available at the doctor's
office. Specific tests are available that can determine if exposure is currently occurring or has
occurred very recently, but not whether exposure occurred in the past. Further, levels in the
various media stated above do not predict adverse health effects. Additional information on
how chlorobenzene can be measured in exposed humans is given in Chapters 2 and 6.

TABLE 1-2. Animal Health Effects from Breathing Chlorobenzene

Short-term Exposure

(less than or equal to 14 days)

; in Air (pptn > T.pngth nf Fvpn<;nT-t» r>t»«;r»"i p* j^nn C-f E f fec t s*

537 2 hours Death in ranfcits.

Long-term Exposure

(greater than 14 days)

T . p y p l ^ in Air f p p m > T.pngfh nf F.vpngur^ Docr-ri pr i on nf E f f p p r s *

75 24 weeks Liver and Kidney damage

in rats and rabbits.

'These effects are listed at the lowest level at which they were first observec.

TABLE 1-2. Animal Health Effects from Breathing Chlorobenzene
TABLE 1-3. Human Health Effects from Eating or Drinking Chlorobenzene

Short-term Exposure

(less than or equal to 14 days)

. 1 c in Fond T.onijrh nf F.vpngurp Hp^pr ip r inn nf F*f»)--«;

The health effects resulting

from short-term exposure

of humans to food containing

401019



cr.lcrober.ze.-je are :.:- ....-

The health effects r - r £ _ _ - _ _ -

fron short-terrr. expcs^r^

of humans to water ccr.ti

specific levels of

chlorobenzene are not k:

Long-term Exposure

(greater than 14 days)

-in Fonri (ppm) T.i»n(jrh nf i on nf

15 91 days Minimal Risk Level (based

on animal studies; see

Section 1.5 for discussicr.

The health effects resulting

from long-term exposure

of animals to water

containing specific levels

of chlorobenzene are not

known.

TABLE 1-3. Human Health Effects from Eating or Drinking Chlorobenzene
TABLE 1-4. Animal Health Effects from Eating or Drinking Chlorobenzene

Short-term Exposure

(less than or equal to 14 days)

l c -in Pnnri (ppml T.onijrh of

7,692 - 20,000 1-14 days

pqr r i pr i nr. of E f f e c t s '

Deatr. ir. rr.ire =r.: r = : ;
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ATSDR Toxicological Profiles. Copyright 7997. CRC Press me

The health effects of

short-term exposure of

animals to water contain..-.:

specific levels of

chlorobenzene are not known.

Long-term Exposure

(greater than 14 days)

-in Fru-irl ppml artgt'h ftf £.vnr

1,923 - 5,000

1,923

1,923

91 days

13 weeks

13 weeks

Description nf .£ffe"S*

Liver and kidney damaae

in mice, Liver injury

rats.

Injury to organs of the

immune system in mice.

Death in mice.

The health effects resulting

from long-term exposure

of animals to water

containing specific level:

of Chlorobenzene ere n"

known.

-These effects are listed at the lowest level at which tney

observec. They may also be seen at higher levels.

TABLE 1-4. Animal Health Effects from Eating or Drinking Chlorobenzene

1.7 WHAT RECOMMENDATIONS HAS THE FEDERAL
C50VERNMENT MADE TO PROTECT HUMAN HEALTH?

The Federal Government has developed regulatory standards and advisories to protect
individuals from potential health effects of chlorobenzene in the environment. The
Environmental Protection Agency has proposed that the maximum level of chlorobenzene in

CHLOROBENZENE
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ATSDR Toxicolagical Profiles. Copyright 1997. CRC Press, Inc

drinking water be 0.1 parts per million (ppm). For short-term exposures to drinking water,
EPA has recommended that drinking water levels not exceed 2 ppm for up to ten days. The
Occupational Safety and Health Administration (OSHA) has established a legally
enforceable maximum limit of 75 ppm of chlorobenzene in workplace air for an 8 hour/day,
40-hour work week. Additional information regarding federal and state regulations is
presented in Chapter 7.

1.8 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns not covered here, please contact your State
Health or Environmental Department or:

Agency for Toxic Substances and Disease Registry

Division of Toxicology

1600 Clifton Road NE, E-29

Atlanta, Georgia 30333

This agency can also give you information on the location of the nearest occupational and
environmental health clinics. Such clinics specialize in recognizing, evaluating, and treating
illnesses that result from exposure to hazardous substances.

CHLOROBENZENE 9
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o

1 .|*'Mi.r Mr.li.iM1 lil. !,,...!»

1-

III

R.vlK.'nu, Ixlr

Illinium: 14

Ili:inciim2<» • H

R.vt.iim J!f. ' l>

Rjtlium 2?« ' n

Ihoiium j:« ' t>

Ih.'ii.rm .MO

thorium 31!

l.f»d 2ln • f»

Cl

M..MIIII..II

i ,.nrrn,.,,i,.n

O R ?

n<«

n«

01

0001

0 l">

OOM

o«

I'l
M.I, Mill. .11

(,.nrf,,H,,i,.n

7 2

t 1

\ <^

7 n

055

i MI

0 ?7

J0\

1 IniM

pf'i/1.

pC'i'l

Ki't

liTi'l

pCVI

|i( i.l

K-i'l.

r<iT

1 .K.lllr.,,

n( ^b^i^»)n1

(,..i<rnM.ili,.n

CC MW-7

« MW 1

( r-M\v.?

(( MW ;

rc-Mw-i

( T MW 7

IT MW 7

rr Mw.2

( [mrrnloliiin

|llrilfi»

Stirrnii,,. I,,

Hickgiound

7 2

4 4

101

71

n <>j

1 Ml

n 57

.101

IM
M,. n.,i. in

n.nVR,,-,,n()

V.ilnf

4IS

4 r >

in

5 2

5 2

1 4

1 7

II)

HI
RIIPC

lh»

VF.S

NO

NO

vrs

NO

vi-:s

NO

NO

I'l

R.lh.m.llr In.

Rn.linnwliilr

SrlnliMn

01 IVIrlinn

ix.nsi

tx. nsi

ix .nil

TX. All.

tx. nsi.

IX RSI

ix. nsi

(It Rill fioni Hrfjy pfuHuf II ( ' fl) includfH «1 Ipptopit^ir. iff nllf f^uilihrium

aMumfd hfi*<rn I r.i.1 :iO md R»Hium J7fi hct*fcn (hacVgrnund lampln) Mixnium JU and Uranium lid, and h*i»r

(J| Ktinimuf"''"i"('»iim rtrircird cnncrninlion

(4) <;flftlK^ O ( *^1 (M itrlflmMNOt o< i>dtonuclidn of ^iffida) cnncnn (BOTI )

rnund lamplri) ltio«ium 2?d and Radiu

rif()tirnr IVlrill.'n (I I))

In.it.ly lnf,»m.iu.m Atail.iMr (!X|

ally IIIC) T )

llrtrt.on Rr.n.m lnl.rr|urnl I If Irrln.n I II I )|

nirlf.ni.nil I nrlt ( M K f .1

No to ..... > lnf,....ul,,.,,lNm

r»rnn.il NiiinrnilNni)

Brio. Snrrn,n(|l r,,l|l!<;| |
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Ml I H I ' V I SI'M II II I \TOSHRI PCHNI COW I N IRA I ION SUMMARY

( 'API MN'S I <>\ I

f Snil
r MriVniin Snifitr Suit

IAIKHUIC Poinl Aitl A

Ridionuclidr

<.(

Polmliil

Concern

|l,«ni,jm 214

(Itanium 211 > M

RHdiiim 22fi * n

Rsiliiin. JJ» ' n

llm.mm 33* • 11

Ihniium 2 10

Tliniinm ?!.'

lr»H 210 • I)1

Unit!

P<'i'«

Pf'i'8

pri'n

P''i'«

Pr''R

C''i'«

pTi'll

pf'i'K

Aiiihmrlic

Mr.n

1 0<>F.. 00

1 IfiE'OO

1 fi3F'CO

IMF-OI

» ISF 01

i (,5F.«m

nitr-oi

1 fi?l '0(1

•)^"i 1 'Cl.nl

Nnimul

1)10

N/A

N(A

N/A

N/A

N/A

N/A

N/A

N'A

Mxiimtim

Drlccifd

Cnncfntrilion

J SIEiOO

HIF'OO

46'F'OO

IWF'OO

1 IIF.'OO

<47F'00

1 76Fi'nn

«6IF'0(1

FPC

llnili

K'i'«

P('i'«

P<'i'«

pfi/n

Pf'i'8

P'"i'H

pCi'l

P''i'H

Rratnnihle Mtximum F.^potnic

Mt<1iiini

FPC

V«|UF

J SIF.'OO

2«<)F,'00

ItlF.'OO

1 90F.'00

1 HJF'nfl

4 47F<nO

1 7M-;.no

4 M r i ™i

Klcdiiim

FPC

SlAti^ic

Mi<

Mi.

Mi.

M»

Mil

MIT

Mi.

Mi.

Mfrfium

F.PC

Ritinnllr

If n ihin 10 nmnlfi

Irn Ihin 10 mmplri

Im ihin 10 uniplri

If K Inin 10 Iltmplrl

Irll Ihin 10 llmptrt

Ir^l (Hln 10 limplM

Im ihin 10 tarnptcl

Irft ihin 10 inmpln

Onful Ifnrfrncy

Mrdium

FPC

V«li«r

~

Mfdiom

rw

Siinuic

^^^(^Mlm

i-rc

R.iliniinlr

o
H
O

lot ncn itrlrcl* itiimtniptndflrctil'lF tonefi i t tBt

Sr.ili<li« Ma.imiim IVIrclfcl VilurlMi.l

N.,\ • N..I .\ppl.r.iWf

(III r.vl 7111 Kviiinrii In muilD'nitm unh R.iiliii

(01 duplicilr Mniplr intiln. Hip m.Knmim »lnr ».i inr.l in Ihr cilciillli



1 Mil \ 1 2
MI IIIHM SHI it H rvrnM'Ri PHIMI ( ONII NIRMIUN SUMMARY

( MM AIM'S i in r

Moliitin All S"il

I \piuinf Mnliinn All Snil

I'spoiurg Point Alfl A

Radinilliclirfe

of

Pnlrntinl

Concern

1 Fmnium 2.14

'< lAnilim ?1« I D

R«ifi,m. 226 • 11

Rmlliim 27* ' 1)

Thniium »« • D

Th..ii.im !10

Ihn.Him 212

1 (•<! 210 i [1 '

I'n.n

r''i'»

r<i'«

r'""«

rri'«

r'"i'i(

r'i'K

r'''«

r< 't

Atilhmflic

Mf.n

l i4r>oi

212r'OI

^wr -o i

i ««r;'0t

1 MF. '01

4 ftjr-ni

1 4<P'OI

l inr • n l

1<". t'CI ol

Nnrmul

n.u

1 16E'D2

1 54r.'02

2 I2F-02

4 I^F'OI

6!2F«OI

20 i r<0 !

< 111 '01

2 in 'in

Minimum

Dclcclfd

Concfntinion

2 12F'02

I«2E'02

2 52F-02

1 I1F>02

1 60F»02

41IF>02

1 2f.P'02

2 52 l : -n?

FPC

Unill

(rf'i'R

pf'i'n

P''i'«

fC'i't

P<i' 'H

P( '>'«

P<'i'«

r< i«

Rcitnnahlf Mniimum Fxpoiine

MpHium

FPf

Viluc

1 56F.-02

1 54F<02

2 I2F.K12

4 75F'fll

62JF 'OI

20IF'02

5 W'OI

2 121 .OJ

Mrdiiim

FPC

Sutiilic

05".Uri..T

»j%nri.-T

15".UCI.-T

»ssiin.-T

^sr;!!! i -T

95V.IICI..T

9 V.I If 1 -T

<>•,•: IK i .)

MrHiiim

FP(

Rllionalc

W.Tf!l(?)

W-ff«(J)

W'-t t«(2)

W-Ttll(J|

W-r f ! l (2|

W.tril(2|

W.'-Tcll(2)

\\ l f«(2!

Crotral 1 rinlrtu y

Medium

FPC

Vilur

-

Mrdiitni

FIT

SuliMtc

Mnl'n.m

FPC

R»li(inalr

-

O
H
O

'ir< I Mii-r t!»M»l"iiiifil.i.tn('»';ri I II

lm<iiinril «. ri|.iilil'iiiini v. uli R .vliinn "'•

i 7 0«l. M») I'I') 2
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MI iMUM <;PI ( i i« rxposimr rniNi iONI i NIRAIKIN SUMMARY

I AIMAINSI OVI

"i rum in IimcTiamc Finnic
Mnliiim All Soil
I xpmure Mdlium Paiticiilal

osiife Point. Atea A

Radiomtclide

of

Potential

Concern

tftanitim 2.14

Uranium 2}fl < 1)

Ra.linm ?2n ' 1)

Radium 228 « 1)

llH.nmn UK • 1)

Ilintium 2 in

Hioiium 212

If.liUIH ' 1) '

UmK

l*'i'K

pCi'g

pCi'u

pCi'H

p('i>

pCi/p

pci'r

P('''f!

Aiilhmtlic

Mfan

J.MF.iOl

2')2F.'nl

1 WF.'OI

i tBp.ni

1 BRF'OI

4f.4P.-OI

i nr.>ni

xonp-o i

«•; iui.nl

Nnnn.ll

I),HJ

1 ^M-.'02

I ME«n2

2 I2K-02

4 WOI

622P 'O I

2 o i r « n 2

5 tip.ni

} I2P'02

Kt,iximiMn

Dtlfdcd

Concentration

J.12F.i|)2

1 62F.'02

2 5 2 F - 0 2

1 HF.'02

1 finF.i02

«91F.i02

1 HF.-02

2 <2P 'n2

FPC

Units

pC'i/f!

pcvr

1*'<>t

pCi'B

pri'u

pC'i/K

P''i'(!

pCi/p

Reasonnhlc Maximum Fnposme

Mrdium

FPC

Value

1 5SF.'02

1 54F.«n2

2 I2R-02

4 75F.tOI

n22F.'OI

2n iH '02

5 IQF'fll

2 12r :-n2

Medium

FPC

Suiulic

ijv.ua.-i

>)5".IICI.-1

u".iia.-i

9SV.1ICI.-1

91MICI.-1

is", uci.-i

l.S"ill( 1 -I

is'ma.-i

Medium -

FPC

Rationale

W.Tt5l<3)

W-1e?l(2)

W.1eM|2)

W 1esl(2l

W.Festm

W.le«l(2|

W-1eM(2)

W.TrOIJ)

Cential Tendency

Medium

FIT

Value

Medium

FPC

Statistic

Medium

IPC

Rationale

I'm niMvtli-lCf (•;. «.;n)iple ((unnlit^lifni limit u.i< mod a< a pm-() cuncenti.ilinn. fin duplicate sample fetulls. (lie maximum \ ,ilue vva<; n<;ed in Ihe ralcnlaliitn

W • leM Deielnpeil l>v Sliapito anil tt'ill. iefri IK Supplemental («iiilanct t" RACiS Calciilalinp Ilie ("iinecnhalinn lenn. IISWI R Direct ive ''2RS 7.0SI. M.i» I19J

Sl^li'-iic^ 'l^'illtl nlliM/li.inifi>iiMeilil.ila|l>S%ll( I .|)

|l) I c.nl .'in a«uuied in er|iuhhiiuin mill R.idu..n-.'.V,
12) SlupiK'AVilV W leil indicates il:il.ld»u..t l..l|.i»

o
H
O
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MI i m ' M sri'di ir i ypnsi 'RF POINT CONI I ' N I R A T I O N S M M M A R V

( A P I M N S O 1 V T

R,iilinouctid«

of

Pnlcnlial

("oncfm

1 "ranium 214

llianiiuniVt ' 11

Radium .'."> > D

Rn.liniM ??« ' 1)

Ihniiinn 22« • D

ThniiunOU)

rtioiiuni J'2

1 r.i.l ?IO i 1)'

•,ir,,,,;,, imirfi.,,,,, i,,,,,,, -
Mrilnnn All S,,,l

1 UptKlllf MtltlMMI R.l.l.ll IVl.1v I'll, illicit

.sposme I'oinl Aiel A

Unilt

pci'o

p( ''d

pf'i'n

pCi',

t* ' ' f

pCi'H

P ( ' i 'F

P« 'C

Ainlimclic

Mr^n

.1 J4F>ni

2")?r 'n i

jQHK'n i

i 4nr>o i

1 HHP'OI

«nr'0i

i «<r ' f> i

1 WP 'O I

9^-i III 1 nf

Nomul

D.iu

i jftr.'o?

1 VIT 'OZ

2 I2r-n j

< itr>ni

6 2 2 T ' O I

2 o i n - n 2

? 19F '01

2 l?r >nj

Maximum

PfitclpH

('nncrnlmlion

2.12r«02

I62P'02

2 32F>02

1 HP '02

I 6np<n2

4 9 I F - 0 2

1 2(.P'(!2

? l'F'112

r;rr

Unill

pfi'g

pCi'g

pCi'g

p( I'd

P(''-'l<

Pfi'g

p( i.'g

pCi f

Rratnnahlc Maximum FxpoMiir

Mfdium

rrr

Value

1 )6F.«OZ

1 J4F.'0?

2 I2F.«0!

4 ?!FiOI

6 J2F-«01

2 0 I F ' 0 2

J IIF'OI

2 I2! 'M)2

Klrdium

EPf

Slalislic

95V. (in -T

95V.nri.-T

15V. (1(1 1

95V. ltd.. I

Witlfl -T

9iV. ltd -1

95'llifl..f

9^'i|ld.-T

Kffifium

FPC

Ralionak

W-Tt,l(2)

W.Tf!l(2)

W-Tr , i (2 )

W-Tt, l (J |

W-Tf , l (2 l

W-Tf i iO)

W.1 r« (2 )

W. Tr i l l? )

Onhsl Ifinltncv

Mrdiiun

i;pc

Value

Mcrnuin

IPC

Statistic

Mriliuin

(IT

R.ilinnale

CO
•*
o
T-A
o

I MI unit <tf ircu. oinplf (jii.imii.ilii'fi IMMII »v.Tt uiril .1^ • pn txv cniKrnlt.itii'n. Tni Hnplic.it

U1 . Icll l)f\rl.'p*rt h\ Sli.ipim and Will if ff i IP Siipn1finciil.il (iuid^iice In R UiS C^k

cMiln llit ntnxiinnin \ .iluf na< turd in llif ralcul.il inn

f Tnncf nlialion Iriin ()S\\ ' I R Diirclii r 0?M 7.nfl I Mayl91?

III I r.i.l .'I" a» ..... nl MI ri|uilil<tium »nh P.vl

i;i Slinpiin VI ill « Iro in.lic.ilr^ dnl.l .1" m.l li
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MM 'II M '.fl i Illi 1 M'ciM I'I I'C UN I ClINCI N IIM III IN SI'MM U! V

I MM MN'S rm I

O
H
O

Radimmclitlr

,,r

Pnlrntial

Concern

titanium Ml

(Itanium 2.\« > 11

Radium 2J6 ' 1>

Radium 22* > 1)

Helium 11* < 11

Illinium ?<n

Ihoiium !<)

1 tad 21(1 i O1

•. , ,- , liiiirli.iiur 1 r

Medium .Ml «,nil

1 -|»>.,,,,, Mr i ll..inr Ciiimii I'm. luce

1 '(icmur I'ciml Aie.i A

Until

I*"' '8

pCi'pr

P'-i'P

pCi'p

P''''C

p( ' f

pl'i p

P("'T

Arilluurlit;

Mr.in

i .nr >oi

2WiOI

i9nr >ni

1 4KF<ni

1 Ml '01

4(,JI '01

I KI -ni

nnr 'in

l)^"i I'I'l. nl

Nnrm.il

Dala

1 JftF'O?

1 MR'02

2 !2H'n2

4 WOI

6 22I : 'OI

20ir '<12

< iir-oi

1 I J T ' O ?

MA^imiim

Dctfdcd

f'onccnliation

2 12R-H2

I62r<02

2 52P'02

1 nr-fl2

1 f.nt. >02

4 9l f : '02

i j^r-o;

2 5?F "U

IT(

tlnit;

pCi.'g

p(-i/(,

pfi/g

pCi/n

pCi.'f

pCi'f

p''i'R

r< i'P

Rra^onaltle Ma^iuium Pspmwe

Mrdiurn

FIT

N'nluf

1 5fcF.'02

1 54F'02

2 I2F«02

4 75F'OI

f.2JP.'OI

2ni r '02

1 W'OI

2 I 2 r«07

Mrdium

F.PC

Slamnc

95V.()n.-T

•)5V. nn.- 1

9S'i|lfl.-I

95". i in -i

15V.IIC-l.-t

")5". Hi l.-l

•)?";IK I -i

1<"i l'( 1 •!

Medium

rpc

Ralinnalc

W-Tt<l (2(

W-rtM(2)

W-TcM(2)

W.1til(7)

tt'.tc«(2)

W.It,i(2)

W.1r«l?)

W- I«« |2)

rrnlial In

•

ilrncy

Mtdiitm

FPT

Value

Mr.liin.i

FPC

Slali^lic

Mriliiim

M'C

R.ili<tunlc

I,,, iinn drir.'K. <.-."M'lr i|ii.itilil.iiiroi I, mil ...i< ,nr,t .i< « r""v C"urruli.il.c.ii. f,.i ,l,.|,ti< .it <»mrlr .twin, llif m.,<im,,,n Mliir u .i< i.trd .

\V • IrO llr\rti>|irdl'i Sli.ipiii- .vul \Vill itlcf In Supplruiniial (hud IIKC I" R UK Calciil.iliup ihr ('uucriilialimi I run. IISUI R Ih.rt

Sl.ninir; O^.UCI of !.>,• li.nnl ...... r,l il.u.l I1)!'. I II I • I I

, 1 ) 1 r.nl ,'!".« ...... re! MI r,|,,ilil..,,,n, »,thMn.l ...... .','1,

{'I S1i.i|n<n ^'11 rt Irtl incld.ilrt il il.ntn mil l..ll,.,i ........ i.il I, -I, ,!.,,, .....

ir c.ilcul.ilion

'I?R1 1.IIRI. Ma> I



I AMI I JS

MI i HUM si'i ( UK r\TosuRi: COINI iONITNIRAIION SUMMARY
CAP I AIM'S (OVr

M.inn riimTtniMCCuncnl / I utute
Medium Smface Soil
|l;xpmwe Medium Swfare Soil

llr.xposuie Poinl A tcaG

Hadinnuclidc

of

IVlf nlinl

Concern

Uf.lnium 2.14

(Itanium 21* ' 11

Radium 226 ' 1)

Itinrinm 2JD

1 cad2ln • 1)'

llniK

K'i'B

K''e

(<•*«.

r<i;g

rCi/e

Atithmelic

Mean

2 2<>r'on

2 27r.i(XI

2 nor .» oo

?n2f;'0o

^ unr'oo

»5V. IICI.ol

Nmmal

Mala

N/A

N,'A

N'A

N/A

N A

Maximum

Pclfclcc)

C'oncrnttalion

26on<00

264r'00

3 NT'OO

2 ISF.'OO

3 nr-on

rrc

UniH

(<'i'g

K"g

Pt-'i'g

Pt"'g

rfi'g

Reasonable Maximum r.xnosure

Medium

frc

Value

26SF.«00

26-in'OO

3 MKiOO

2 l*P'On

jl I4P.«(X)

Medium

rrc

SlatiMic

Max

Max

Max

Max

Max

Medium

rrc

Rationale

less than 10 samples

less (han 10 samples

less than 10 samples

less th.in 10 samples

less than 10 samples

Onlral Tendency

Medium

rrc

Value

Medium

ITC

Stalislic

Mrdium

rrc

Rationale

o
t-f
o

Pnr nnn-dciects. miniiMum dcifdaMe concenitatmn \ \n* ur-ed as a prnxy concenliation. fnt dtiplicale sample resulrs. the maximum value ujs used in live calculaiinn

( 1 ) 1 e.id-riO assumed in equilihrium vvi ih Radium-?^



I Mil I 1 7

Ml IHI'M SPH II 1C I M'lWRI I'dlMI Cf INITNIR AIION SI'MMARY

( MM MN'SfOVF

Radiimiictide

of

Potential

Concern

1 Itanium 2.14

Illinium 2H ' 11

Rirtium 22f. i 11

Radium?.'* > 1)

Thorium 2?« > I)

Ihniium 211

Inmium 2'2

(e.vt 310 i 11 '

Medium All Soil '

1 innuiie Me< iiiiu All S"i

1 ipmure I'oiiil Area(i

UniK

fd/t

pCi/f

P'i'R

p<'i'p

pCi*

pt i f

I" if

l '< 'P

Aiilhmflic

Mran

1 2ftF'02

i m>m

4 Jlp'OI

I nr'ni

1 27r 'OI

1171 >ni

1 nor mi

i \\\ >n\

95-1 PCI of

Normal

Dm

2 5«fi'n!

J6dF.iOJ

J JIF.'M

If tHRiOl

4 IT'OI

I 77r.nl

1 !1I -III

> Ml •»;

Maxirnum

Orlrctrd

Concenlrilion

1 (MF.'O)

I03EIO)

1 MF.«02

4I9F.>OI

4 77F-OI

I <nr>nj

i Will

1 6U'«2

i;rc

Unit!

!«(,

Pf'i'p

r(Vp

P < i «

pCi'd

(iCi n

pCip

P < i p

Rcatnnahle Maximum Fxpoiute

Medium

FPC

Viluc

IWE'OJ

1 OIF'OJ

1 69F'02

.lS«Fin|

4 .llF'dl

1 W'O!

.1 2l)r.'ni

1 ft9l '02

Medium

FPC

SlatiMic

M»«

Ma>

Mi<

Oi'illCI f

9?'.itlCI -I

M:»

•}•>•: IK -| -I

M,,,

Medium

F.PC

Rationale

W.Te«(2.J)

W-Te!l(2J)

W-lril(?.1(

W.leil(2l

W.lf,i(J)

\V-1fii (2.1)

W.Tni(2l

\V.lt,i(2 .1)

Ondal tendency

Medium

ITC

Value

Menium

rrt

Statistic

Klriliiim

FI'C

Rnlinnale

I 1.1 niin-drlecK winple i|innlil.ilinii limit -»i uif .1 »> a pn.»% i-mii eiilialinn f"i duplicate (implt it will ihr mniiiniim > jluf >. a> need in llic calculation

W • lt<l l)f\rlnpedri\ Sln|>iio anrl Wi lV. iefe i In Siipplemeiual <l»iilaiut In R M IS Cainn.ilinp llie i 'nni f nlinlioi, leun.OSUI II M i t rc t i \e 92115 7.OH I. Mi) IT12

SuliMic^ Ma«iniiim IVlcilr.l Vnlut |M»«( T-'.l'l 1 .,( l,v ii.iutliimirrl cl.il.l I1)'". I'('I -l!
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t̂1
o
H
O
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Ml IIII'M SI'I ( INI I XI' i lSCHI |'r UNI CCINl I NIRMION SIIMM \RV

( MM MN'S CllVf

n. In.irli.unr I ulmr

Mr.lM.m All S»il

iKinr Mrilium I'lM.f.ilM

iiMiig IViint Aita <t

Rndinma-liilr

of

IVlrnli.il

1'onctin

I 'i.iniiim ?.14

I'iniiii.m Jl» • 1)

Ridiiim ,'.'', • 1)

R.vliuin Hfl ' 11

Ihnnuin ?2« i t)

Ilinmin, 7 10

1hi.iinm 2>!

I t.ni ;m . n'

lln.H

pCi'B

pCi'd

pCi/,

P( ''R

pCiR

pCi'f

pl'i f

P' iR

AlillllllfliC

Mmn

1 !f.F.'OJ

I Jir-n?

< .ur.'oi

1 l»! '01

1 27 r ' 0 i

i 9?r >ni

1 mi >ni

I i\i uii

•)<•; I'M. of

Nnnn.il

O.il*

J ^SFm.i

2Mr>oi

J MF.'n2

JMIF'OI

< WOI

1 77F. '01

1 201 '01

1 111 m2

Mnximum

iJclfclfd

Concfnlialion

1 0<Ri01

1 Oir»OJ

I69F<02

4IWOI

4 77F.IOI

1 ?nr-n2

4 7«F'OI

1 MF.tfl}

FIT

UniK

rt'i't

P<-i'H

Pfi'd

pf'-'c

rr' '«

pCi'g

pc-'n

P< 'if

Rrnonahlf Minimum Fifwmiie

Mrditnn

FIT

Vilu;

1 O^T 'OJ

1 O.IF-'OJ

1 6')F'«2

36«F'OI

< MF.iOl

1 iOF'02

\ 2wni

1 nOI MI2

Mfdiuin

FPC

Statistic

M««

Mn

Max

»5".»ICI..1

95". IICI.-I

Mix

9!';ti( 1 .1

Max

Medium

rrc

Ralinnnlr

W.lfil|2..')

W-Te«(2.M

W.1r,i(2.M

W.7,,i|J)

W lr<l(2l

W-1«ll?.l)

W lr,l(2l

U' l fO (2 .M

Onlial tendency

Kfrdium

FIT

Value

Medium

IP(

SlJIHIir

Medium

rrc

Rali.mnlr

I,,, n..n delrrlv <a e ,,,,.,,,l,lj|,..n IIIIMI ,..« «iwl «»,„,„, C.-IK enMli.m. fni duplical, Mmplr .riiilx. Ih, maximum .alii, .a«,«4inllir r.ilrulalinn

\V . le<l llorlnprdh) Sli.ipim and Will lelei In ^iipplemenlal (iuiil.iiic< l.iRAC.S ( »ltnlaiinp llie Cnncniliaiinn trim. ( ISWTR Diiecli.e 92K' 7 OKI. M»

III I rail .•Mllauiniw'diiir.tuilil'iiiiiii »nli R.i.lium•.'.''.

I.'I Shapun-Will « le^l iiiiliirur< dall di. m.l Ml.m a iinim.il iliMnlninnn

III -H-iMCI ,,c,,d1nia,imiiindrlrclrdc,.m,lil.ali,.ii Uifirfnir maxiimim c..iicr.ili.iPM'n ntrd f,.i I I'f
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o
H
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( M'l AINSrmT

Radionnclide

of

Potential

Concern

I Itanium 234

Itianiiim 2311 « I)

Radium 2 !(, > 11

Radium 22* ' 11

Illinium 228 > 1)

I1inititin2.ln

Ino.i,im712

1 e.id Jin i 1)'

••n'«..t».> l.iurli.*»*r 1 imnr

M.-diuin Ml S...I

i|iit*ure Point Area (i

Uniu

p(i'p

pCi/g

pfi'S

pri',

Pli'd

rr'»

fCi'f

r ' i f

Aiithmetic

Mc.in

1 2KF.'02

1 J5C'02

4 3in>ni

1 IUF'OI

i 27r«oi

\<)7F'OI

I nil >ni

J 11| iO|

9V. VK'I. nf

Norin.il

O..K

2 5«F.'OJ

266F 'OJ

J3IF'I)2

.16iAF.'OI

4 WOI

1 77F'01

1 2'»l '0|

1 HI .02

Mflxiinnrn

Drlcclcrl

Concfntntinn

in4F.«03

IOJF'03

I69F«02

4 D9F.IOI

4 77F'OI

1 SOF'M

4 7IFIOI

i w.<ni

FIT

I'nili

pCi'»

pCi'g

pCi/g

r<'i'i>

P'i'R

p(-i/H

P('i'»

pCi f

Rra*nnahlr Mtximum F^poiure

Klfditim

F.W

Vilnc

I.04F<03

1 OlF.'nl

I6!)F'02

S6«F.»OI

4 .UF.'nl

1 50F'02

A }<>r.'ni

1 6 I>I-M)2

Medium

FIT

SdtiMic

Man

Max

Mi«

•»?V. IICI.-T

95". (ICI.-T

Ma«

91'IIK l.-l

M»M '

Medium

FPC

Rationale

W-T«l(J..l)

W.Te«l2.3)

W-Tc«(7.Jl

W.Tei l(2|

W-le«(2l

W.reii(2 1)

W.l,,,(2)

W.leil(2.1|

( enlial lenttcncy

Meilittin

FIT

Vilue

Medium

II'C

Sl.nunc

Medium

ITC

Raliim.ile

I PI non-drteiU i.ntiple i|u.iiitif*lii'n lirmt w .K mr.l :u ^ [H-M\ ((inceiilifltiiin. fni duplicate ^^mplf icsuln. ilic niaiiinuin \ slue *vns ined in the catcidatirin

W . led Deielnpedln Sli.ipuo and Will itlti to Snpplrinrin.il Ciiiijjnce lnRA(iS ('alrnl.vin|| rlie Cnnceiilialinn leim IISWI R Directive 92IH 7.Oil. May I'll!

^l.nislio M»,iiiiu.n IVltded V a l u e |M.,« I O^.l'l I of l,,p .nanifunned d.ila |9<'i 11( I . I I

II) l e a d .'HI aui»OTilittrn,inlit.iimn u nli P.idimn .V'

I?) Slini'iin-U'dl W lt« in,lir.ti>til.>ta tin n.x (ell.... .'i .1) diiliilnili..n

(l| iU'llll'l exceed. mn« iininn delected uuiirnlialfu Ilieicloif iii»Miinini c"nc rnli.llniil I
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ô
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< MM.MN'Snivi

slt-ii.iiin liiueri.une I iiinir

Meiltnm Ml Sr.il

.pi«uir Medium I lnme-(mmu I'l.nluce

lixpnime Poinl Area G

Rifdinniicliric

nf

Polcnli.ll

Concern

1 Iranium 7.14

1 liinimn 2.18 I 1)

R.ldiil.n 226 • D

Radium 22H ' 1)

llioiium .'.'« < 1)

1), «.,„„„ 2 in

Ih.iiimn 212

1 eail .'I" ' D '

Unlll

t*"''l

V'i'r

pCi'p

pfi'g

p(Vf

r< i'P

rd,

r< 'if

Aiilhmctic

Mean

1 26E'fl2

1 2<r'0!

4 UE'OI

1 HF'OI

1 J 7 R - O I

JITr. 'OI

I mr'Ol

J I'l '01

OS"; IK 1 n(

Ni.imal

l>,iu

2 'RR'0.1

IMiF.'OJ

.1 .lir'02

IfUP'OI

4 isr-ni

1 T i r>n \

i 211 >ni

i \ i r ' "2

Ma^iminn

Drlfclcd

Conctnltalion

1 (MF.'OJ

IdlF.'OJ

1 69E'02

4 IIF.'ni

4 77E-OI

i ^nr'n2

4 TIP.'OI

1 Ml"«0>

rrr

Unit!

pCi'B

pCi/f

K"''(i

pCi/d

pTi-f

p'.'i'f

p('i>

pl'i p

Reafnnnblt Maximiifn F^ponnr

Mrdium

r.r<-

Value

1 04F'OJ

1 OlE'Ol

1 69F«02

16*F'OI

4 J 5 F « O I

1 5nr>02

.1 29i:mi

1 iV>p>(l2

Mcdi«m

FPf

Slalitltc

Ml<

M><

M«

9SMiri -r

•>5'.illCI T

M><

•>;•; U( i i

Ma<

Klrdium

F.PC

Rationale

W-T«t(2.1)

W.Tt«(2.1|

W.Tf«|2.1)

W Ten (2)

W.Tr« (2)

W.Tc,t(2.1|

\V.Ic,i|2)

w rc(M2 ii

Cpnlrsl TfnHfncy

Medium

FPC

Value

Medium

rrr

StatUlic

Medium

PPC

Ralinnale

FtM niMi-ilc ttvU «omplt qmnlitalion tiniir " s< me A fl< a p"i\\ c (Micrnli.il ion. f"t duplic 31 ( f.itnplr ir^uln. ihr rnatiitium \ flliif ua^ turd in i\\t calculMtnn

W- !f«l Or trloprd h\ lli.ipini and W'tll tclf f in Supplfinf nial (tinH.inr r 10 R.Af iS ('ilciil.ninft ihr f "(incrnif ,ninn ! cun. ( )S1A [ R Ottct i ix f 02R^ 7- f tSl

Sraiiuics Maxi.i.tMn Drirrird Vnluc |M.i< I 9S%» i ( | ,,f l,,p n.niUMmiea dau (9^; IW| -I)

en
•sF
o
iH
o

W IrO imlir Me «, ibM r)-< n'<1 fullm* a noiMi.il J

ctf i t^ m.Ttmiitin rff If clttl cr*nt t tin aiiiti llif r rf
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M.IIMI TmK-fi.ime Tiiiute

Medium Ciioundu.itei

I'xpmure Medium (iicitntlvv.iier

lixposuie Point Uppci (ilacijl Aquifer-Lip Water

nf

Potential

Concern

1 Irnnium ? M

R.idliim22R • 1)

Thorium 2.1(1

-V . .

1 'nils

r<i.i

r< ii

rt'i-i

Mean

ZQRr.'dn

2 4 1C' no

7 IIP. 01

QS"i IK | n(

Nnnnat

Pals

40IP.<00

4 Mr.'im

i T i r -oo

Uclccltd

Concentration

1 2or.>no

? inn • on

36«r'0o

i:rc

Unitt

nCil

rt'i'i

p< i 1

Medium

PTC

Vilrre

•tOIR'OO

46ftP'nO

1 7IF'00

Medium

rrc
.Slalislic

9«4IJCI.-N

'SIIIJCI.-I

95".l)CI.-l

Mediirm

PPC

Ratinttale

W-T«l(l(

W-lesidl

W.l tM( l )

Meditrm

PPC

Value

Medium

PPC

SlnliMic

Medium

!!'(

R.ilinn.ile

I ut non-dcircl^. sample qinniilaimn limit \ \a^ u^ed as a proxy concentration; fnr duplicate sample results, ihe niaximiim \ alue was used in the calculation

W • Te^t Develnrxrd hy Shapiro and Wilk. refer to Supplemental Guidance In RAGS Calculating the Concentration Term, OSWI'R Ditective Vint 7-ORI, May

Sl.itKiics 0<;oi IICI of lop ir.ifurormedd.ita (<J5S HCI -M

o
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o
H
O

VV I i this do nnl fn|ln\\ a noini.il (
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( APIAIN'SCOVP

timio 1 iiiirfijHir ( iirtnil I murr

Medium Surface Snil

oMiir MrJiniH Surface Snil

t xpoMirr Point- A re iA 'A rea f !

Rereplor Population- Tre$pa<«r

Rcccplor Age: Adotfscrni

Ft tern j| (Radiation)

l,,,r,iinn

Codr

RS

FF

To

r.sro

Fl>

en

RS

< F 2

(R S

II

FM

Radionuclide Concentration in Soil

F*po*uie Frequency

fraction Outdoor*

tiamnii Shielding Factor Outdoors

Ftposwe Duration

Conversion 1 actnr 1

Radionuclidf Conctnliation in Soil

( 'onvrrsinn 1 aclm ?

InjifMinnPjtt of Soil

F ticlinn Migrated

PCI'B

dayt/yrir

yean

yen "how*

pci'g

g'mg

mg'dly

y,,H

RMF

Vilur

Src TMc 1

j

120

1

t

6

1 HP 04

Str lihlc !

1 nor ni

ion

1

6

RMF

Rllinnik/

Rcftftntc

Sec Table ?

in
in

F.PA. IIRI

Ml

S«1,hl,J

FPA. IOTI

in
Ml

Ml

C1

Vilnc

C T

Ralirmilc/

Rf fetcnrc

lq
""

l:*pmnrf (CDII (pCi yrai/g) -

InllVf |p( 1) -

R S » ( 1! < IR S i II . II .1 1)

IISITA. I1"l Ri«k ^<«««iirnn;iiijjncr fur Suprifmiil \ "I I H>niiln llrlllli I tlluilimi Mimiil • Snrplniirnlil rmidmcr. Slliulinl nrfliill ( <pninrr r'lclni< Inlnim I iiul <)S\VI R Pitrrlii r tlf<i h 01

IISITA. I117- F«p.«inrl:>rliinll»nJh(inV OllfA I PA -Ann P '•• mll'i
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CAPTAIN'S COVE

icrn.itin liuiffinur I utmc

Medium' Surface Soil

mnie Mrdimii Sm fart Soil

miirr Point Am A/ Atr i< t

fpim Pnpublirm Stir \VnfVcr

rplnr Aj;c Adull

(N
in
o
i-H
o

F,pn<ure Route

Fxlrniat (Radi.ilion)

l«pr<linn

Parameter

Ciulr

RS .

n

Tn

csn

(ISfo

PI

!:l

rn

( 1 1

RS

(.p?

IR.S

n

PP

PP

Pirinictrt [vnuitinn

Radionuclttle CoucfWiHinn in Snil

1 laclioit Indnnr*

Prarlion Onliloors

liimnil ShirtJtnp Partm Indonts

(iltumi Shit Wing f »ctm Ouldomj

Pipo^nic linir

I'^pn^nrf rrrqitciicy

p«po*iifr f>iuation

( 'on\pi%inn 1 acini 1

Rjdinniiclii!c f "nncrnftalion in Soil

( 'on\rr*ion faclof 2

Ingr-thon Rale of Soil

Traclinn Irtpr^trd

t- »poMiif f rrqnf ncv

l:tpo^nie Duration

dnill

pf''S

hours'day

days '>rar

yratt

yrar-Tiouri

P<'''8

R'm«

mjt'day

dav^ 'yrar

yean

RMF.

Value

Srr Pahlr 2

O S

0 5

OH

1

II

250

}5

1 HP. 04

Srr Tahlc 2

1 OOP.O)

50

1

250

25

RMK

Rationale/

Rrfetenct

See Tahle 2

HI

l<l

FPA, H97

RPA. ITO7

F.PA. 1991

FPA. 1991

FPA. 1991

See Tahle 2

F.PA. 1991

I'l

P.PA. I99|

F.PA. 199)

cr
Value

(T

Rationale/

Reference

Pqiialinn

Ftpo^uie (CIHMpri >T»''p>~

RSx II .11 . Ji l l » (,SI,I > | l o ^ (i';i..)| , 1 1 1 , 1 1 1

Intake fpCil -

RS, ( F2 i IR S < II , II ,1 II

\ \ \ I'tofr ^ f

I 'SI:PA. 1 00 | Risk A^^r^^ttirnl (Ini'dine? for Super fund Vol I llunian llrjlih F^iluition Minu»l - S»pp'fmtn|jl tiutdanrf. Sljndard Drfiull

USFPA. I1Q7 r^posnit f aclof) lljndhm.K OHF A HPA fiOO P OVOO?n

r f trlon Inirrirn f inil f tSWF R |)irr rn\r 0,'R^ f, 01
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CAPIAIN'SCOVF.

u.iiio limcdsiur I ultnc

Medium (ifniinih\3lcr

i";iiic Medium <iriM!Milu.iiff

I xpmme Pnitil I 'pper (ilarial Aquifer Tap Walrr

Ucceplnr Pnpulalinn Silc Wotkft

Rccrptnr Apf Ailult

LO
O
r-l
O

InptMmn

Code

R(i

IR

IT

till

Radinnwlidc Cnnrennalinn in (irotind^aler

Inpromn Rale

l:*poMire. Trequenry

Fxposure [limtinn

pCVI

(•day

day,/»ra,

years

RMF

Valur

Stf Tahlf 2

1

25"

25

RMF

Ralinnalr/

Rcffrfncc

Sf c Tahlt 2

MSCPA. |99|

MSPPA, 1991

DSrPA. 1991

(-y

Value Rationale/

Reference

'*""""

IniiVelpCi) -

I'd < IR < II . II)

|l| Pmffs<i"njl l

MSITA. 1991: Risk A^sc^inrnKiiiidaiirr TIII Snprrfund Vul I Iliiman lltallh pvalualinn Manual • Supplcnwnlal (Siiidancr. Slanclard llcfaull p^ Firlon Inlriim Finil OSWFR Ilifrrliic 9J»5
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CAP IAIN'S COVF.

O
iH
O

;<rnariit I inirfrjMir I iihur

Medium All Soil

1 \pnMitr Mrdiiini All Soil

nMirr point Arra A/Aita <i

rptot Population1 ('oi)Mniclinii WotWr

Recrpim Apr Adtili

F*po*nrr Roiitt

F -denial (Radiation)

InprMinn

Pjiantflrr

Codr

RS

li

To

CSPi

csro

rr

rr

FD

c r i

RS

( r?

IR S

n

i-f

F.O

Parimrln Definiiioo

Radioiuirltde ("onctnttitton in Soil

I rjrliim IndnnK

Traclion Outdoors

(timmi Shielding Factor Indoon

(iimtna Shielding Factor Outdoors

r*po\urf Time

f^posnrc f'rrquriiry

r«po^urr Dtjuiinn

Convricicn ( actor 1

RadionircliJc ("oncm Ira lion in Soil

Inpf^iion Rite of Soil

Fraction lnpc«|fd

F^po^nfc Ftrqurncy

(:*p«Miff lltitation

Unill

pTi/g

ho»t^/day

day* 'year

•ytan

ytar'lioiir*

pCi/R

f- nl?

mg'diy

days'yrlT

yrau

RMF.

Valut

S« Tahlr 2

n j?

075

Od

1

R

60

1

1 Ml 04

Stf laMc J

i wF n\

4RO

1

(>n

1

RMF.

Rationale/

Rf fcitnct

Set Tahlc 2

HI

Ml

FPA. I9IW

F.PA. IflS")

Ml

Ml

Ml

Srr laMr 2

1 PA. till

Ml

Ml

Ml

IT

Value

fT

Ratinnalr/

Rrfrftnce

I(|U1I|"II

F.p<iMilt(( lll)(p( i \rai/p)

US . M * II - |ll, , CSIil ' (In . CSInl) , 1 l> , c | 1

Inladtlpf i| -

' S « ( ' F ? x l R - S ^ I I « I I «l l '

USFPA. 109) Risk A«tr**mrnt fiiiidanrr Tor Siiprtfuud V'ol I lUmun Molth F.\»tultion Manual • Snpplrmrniat (Miiilanrr. Siandatd I >r fault F->po<urr Faclori Inlrrioi final OSWT.R Pir r<ti\r

\ISFPA. HIT F^po^iirf Factors HindhrviV OIIFA FPA'rsno p 9< oojfa
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CAPIAIN'SCOVI:.

ti.tim limtfi^me I ulvite

Medium All Snil

1:-»pnMitc Medium I'arlii u'.ilr*

I xpmiue Pniui Atea A 'Area ("r

Hfrrplor Pnpulalinti ("(m^tntclinn WniV

fplnr Age Adull

pApo^nlf Rnulf

Inli.lljlion

Fataniclrr

( 'c«lc

RS

I'll

CM

IN

1 I

IT

1 D

Parameter OrHnilidn

Radiiinurlidr Cnnrrnlration in Snil

I 'attkutjtc !:tim«.inn 1 aclitt

( nnvfr^ion Taclnr 4

Inhalation Rait

(' ̂ po^urt I inie

r*posmf ( ifQufitry

(-^po-nnf l>itia)nni

1 lulls

pCi'K

lU'n,'

R'tR

m /hr

hnumMay

dav^/year

>rais

RMR

Valvit

Stt Table ?

1 .Ml7 06

I(XK)

} 3

R

M

1

RMF,

Rationale/

Reference

See Tahle 2

See Amrhmenl 1

HPA, 1911

Ml

HI

I'l

IT

Value

CT

Ralinnale'

Reference

rqu.ili(in

ln(aVe(p( i)

RS i PMI <( T 4 < IN « 1 1 < 1 1 i ID
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Scenario I inidiantc I uluic

Medium All Siiil

[:xposmc Medium: Radon Decay Pinducts

t:t|>»Mnt I'fiinV Aica A'Atca <i

Ucccplm Pnpntalion Resident

Kcccpliit Age Adult. Cliild

l:xposure Route

Inhalation

Parameter

Code

Parameter Definition Units RMP.

Value

RMP.

Rationale/

Reference

"

f T

Value

CT

Rationale/

Reference

liquation

Intake (p( i)

Intake; were modeled with RT.SUAD



ccuaiio limrfianit ! mute

itrdimu (iinimclu.alft

^posiitr Mfdiiiin (inmml" nlrr

-^pdiutr Pnint I 'pprr CJIar ia l AquiTrr lap U'jlrr

'^rrrptur rcipnlatinn Rf^idrnt

cccptn? Agr Adnll

I AIM 111 ,

VAI i'i s nsi 11 KIR I .xrosiiRr ANIHNIAKI CAI.CUI A I IONS

CAPTAINS! ovr.a

00
in
o
H
o

F'.^po^ufc Route

Inpr^linn

Paramrtrr

(o<lr

KC,

IR

IT

i;i>

Plraniclrr Dfftnittnn

Rjdinnuclidp Concfnhitinn in CirniMiituafrr

hipr^lion Ralr

l^ponurf rrrqurnry

t:^po^uif Duralinn

llnilf

p<'i1

Idly

djyi/yrar

yrir)

RMR

Vilur

Stc TiMt 2

2

.150

30

RMT

Rjlinnjlr'

Rercicncf

Sf e 1 iMc 2

I'SPPA. 1991

USr.PA. 1991

USKPA. 1911

( r
Vllur

fl

Ralinnalr/

Rrffifticc

l-'qnatimi

Itilalir (p('i) •

RC, , |R , II , II)
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Mediuui < lnMiml\\ nirr

luMue McJimu (;i(>im<lv\;iiri

<isuir Pnini I Ippcr (i lariat A()iiiff t-1 ap Waicr

Kcrrptnf f'npulalMin Rf^iclcnl

Itrrrplnr Age ( Ink!

Prpn^urf Roiltf

lnf>r<:ti(in

Paramrtrr

( iidt

R(i

IR

rr

ID

Parainrltt llffinilinn

Railiniuiclitlf ("nnccultati<Mi in Cununju-itf r

ln^f^lidii Ralr

r:xp(nnrf ftt(\nrnr\

l-ApdSurc f)utallon

Unlit

p< i/1

(•day

dayVyrir

year)

RMF.

Value

Srelahle?

1

J?n

6

RMP.

Rationale/

Reference

See Tahle 2

IJSPPA. IWI

IISFPA, 1111

USr.PA. ]f)\

( I

Vilue

C T

Rationale/

Reference

liquation

Intake lp( i) -

lid . IR t II < II)

Source*

nnjl liulp.rnienl
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IAPI r ' i

CANITR lOXintY D A T A . F.XII RNAI.

CAPTAIN 'S CflVP. RAMIONIICI Ilir.S Ol POIF.NMAI. niNCF.RN

Rjilmmii lidr

ol r»lrtilill

Cnnrnnlll

Illinium 2 11

Illinium 2H • 1)

Radium II* ' 11

R>dn>m2!« ' f>

1t,onum!?« • D

Tnmium 2.10

Thoiium 212

(<>d2 IO • 1)

1 . lrr.nl C inrri ^"f< 1 II i™

2 I4F II

K flf.-OII

t T»P-Of.

) 2«r (M

« JOE.M

«OR.|I

1 «'f. II

1 45F..10

l<nitt

Ri<k/p(i

RUV'r< i

RilV r( i

Risk'pCi

Riil'r<i

R.a/pi i

Riil'pCi

RnV p( ,

U>iphlnrF.>idrnrr'

Clnrn (iu.itd.nr

nctciiplinn

A

A

A

A

A

A

A

A

S™,,r,

IIF.ASt

MF.ASF

IIFAST

IIFAST

IIF.AST

IIFAST

IIF.AST

IIF.AST

I'lIC

(MM IID'VVI

II/OI/9S

II'OIO^

H/ni/^j

11/01^5

11/01/^5

11/01/95

ii/nmi

ll/OI/<Ii

111 RUh ft dm drc l> prndticH I' Ml inilnltrd It Ippmplillr

IIFASI- MrillS TfTrtM Atwi*nirnl Sunimiry Tlhlri FPA (iinup

A - llumin riirinngfn

ni • PinhiMr humin rurinnprn • indirltri (hit limilrd hiifnln djll nr lilillhlr

o
vo
o
H
O

2 . Plodll

iniitrcjiiilr ni nn rvirjrncr in htimini

(' • Pn^iiMr humlfi r»ic ino(;pn

I) • Nnl (IxtifiiMr l« I humin nirinnf.pn

T • f'lidrnrf of nanc»icinoKrtiu»(y

Knn-r>l ,Vrly
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I \HI { R HIM! IIV PA I A ORAI

( A (MAIN'S ( (IVI .RADKINIICI IIM-S Of POll N1IAI I ONfTRN

nllVlnihlt

CnnirinOI

Illinium 2)4

Illinium 2 III < II

Rldium2I6 I 1)

Ridium 22« < 1)

ttimium!2« ' T)

Thorium 2^0

HHuiutnlt]

l.tidllO • D

144K II

f.;nr n

2ifii in

2 < « r i o

2 3IF 10

j nr H

1 2«R II

i oi r 09

Riil'pCi

Rid'p( i

Rilk'pl i

R«l'P<i

RWp<i

Riik'pCi

Riik/pf'i

RisV.pCi

( imr. Cniirlrlinr

Op^rriplirtn

A

A

A

A

A

A

A

A

llf AST

IIMS1

MFASF

IIFAST

IIFASr

IIF.AST

IIFASr

lir.AST

(MM 1)1) VVI

II '01 05

1 l'OI/*H

ll.'Ol^i

1 1/01/05

ii/ni/^5

n/ni«5

ll'0|1)<

II/OI/9S

{It Ri<,l fiom drt»> fiinduiH I' H) inctudfd it i

UFAST ' Mrilth I (FrtH Anf^nt^ni Summiry T ITA fimup

A • Muntin turinopfn

Rl - Trohjhlf humin cirrrnogrn • indirilr* ihjl limiird humin djlj HP ivtilaM

R2 • PinhiMf hiimjn citcinn^rn - indif lift tufTif irnl rvidpnf p in jnirtuh ind

in»dr»iit»lr ot no r\idrn(p in homini

f Pn.Mhlr hurn»n riirin^pn
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Mill l: < 1

( AN( I R IOXK IIV HAM -• INMAI A1ION

t AM AIMS! OVP -RAMlnNIK I IDF.S OF POtFNTIAI CON(TRN

nf roll-mill

flint rin II)

Illinium 2 M

1 'uninm 21R ' D

Rldium 2M > 1)

Radium 22R • 1)

Ihoiium ?2« • O

IJmrium ?10

Ihoiium M!

l.fjJJIO ' P

I 4nn.nn

1 24F..n«

2 75F. (N

"^F-in

9 MF..OH

1 72F. n«

1 'if: OS

3 I6F O'

Ri(V'p( i

Ria/p( i

RMi'pri

Ri<li'p<-i

RnV p( 1

Rltt/pCi

Riil'pCi

Ri!l/pCi

Clncrf (iiiidclrnr

Mciniplinn

A

A

A

A

A

A

A

A

IIFAST

IIF.AS1

IIP.A.ST

MFA.ST

IIFAST

MF.AST

IIPAS(

MF.AST

(MM DD/VVP

1 I/O 1/15

ll/OlfflS

ll'ni")^ .

ll/ni">.<

ii'ni/95

ll'ni'is

ll'dl'IS

n/niffls

41 ( Rt^t ftnm df(»v ritodmU ( * I > t inctudrd >i ipptnptiilr

IIP AS I - Mrillh t :fTrclt Aufunirnt Simiruiry Tahlrt IPA I'.rnup

A • Human rarcinngrn

HI • Prohibit human rarcinnftrn • jnrfirjiri thai litniird hurnin data air n

n^ - Ptnhahlf human ran innftrn • indirsirl ^uffirif nl f * rdrnrr in aniittih

inailfqiiaie m nn fxidrnce in htimant

(' • Tr^iMr human rucinn^rn

I) - Not (laMifiahlr at • Kuman tiif inopm

I • I1 v irtrnrr nf noncarrinnp-fnicily

«>ifht nf Fixidfnte
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nnfin I imcfr.iriic ( urrrnl ' I iiNirc

Mriliuni Smr.icr Sc.il

l.xpnsurc Medium Stirl.icc Soil

l:npn«:urc Point: Area A

Receptor Population: Trespasser

Receptor Age: Adolescent

I Mil I I- I

UMI.

< Al (I'l AlinNOt < AN< TR RISKS

RF.ASONAHI r MAXIMUM rx
CAPTAIN'S COVF.

VD
O

Fxposure

Rimle

Pxternai

Inpeslion

Radionuclide

of Potential

Concern

\ 'ranium 214

Uranium ?<R t D

Radium 226 > 1)

Radium 22R » 1)

lhnrium22R ' 1)

Thorium 2.10

Ihorium2)2

le id2IO « I)

(Tola!)

I'uniuni 2 14

Uranium 23* ' 1)

Radium 22f. • I)

Radium 22R ' 1)

Ihc.rium 2!S • 1)

Ihnrinm 2 in

1 hniium 2.1?

Ie.id2in > 0

UxiaD

Medium

FTC

Value

253F-00

2R9FtOO

4 63F'00

1 WF'OO

1 KM- '00

447i :<no

1 7M:.'00

4n.u;mn

2 vir-nn

2 «9i;"W

i (Ml '(XI

1 inr 'no

t air iroi

4 471 '(HI

I wno

4Mt : ' l>0

Medium

F.Pf

Unit;

pCi/g

pCi/g

pCi/(!

pCr'g

p( i'p

pCi'jt

pCi'g

P'i'f!

p( i'p

p(i/g

p( i'p

r( i'p

p< i p

P'i'F

p( i'p

p( i p

Route

F.PC

Value

2 53F'OX)

2 (WF.iOO

463F>00

l.90F:i(HI

1 R.IK '00

447F.IOO

1 7nF'Ofl

4(ilF.'Ofl

2 5.1T: 'W

2R9F-00

4f.lF'W)

1 90F. ' TO

1 ail'.'OO

4 47t : '(10

1 7M:. '00

4 MP'OO

Rnnte

FPC

llnitt

Pfi'R

K''g

P<''g

pCi/g

p(i/p

rt-i'g
pti/g

pCi/g

p''''g

P( i/g

P< i'g

p( i'p

P' 'i'g

p( i g

P'Vg

p( i.'p

FPC Selected

for Ri^k

Calculation ( 1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Fxposure

4.I5E-OI

O4F III

7.«(IF.-OI

3 I2F 01

JOOF-OI

734F 01

2 R9F 01

7601 01

1 R 2 F ' 0 2

2 nRT '02

1 11F'02

1 17F'02

1 3 2 F ' 0 2

1 2 2 R ' 0 2

1 27i:<02

J 11F'02

F^po'sure

(Inill!

p('i year/g

pCi ytar/g

pOi yeai/jt

pf'i year'p

pCi yeai'g

pCi-year/g

pCi year/g

p< i ye.ir'g

p< i

p(i

p(i

pfi

p(i

p( i

Pf'i

p<i

C'ancer Slope

Faclnt

2 I4F II

657F OR

674F. 06

3 2RF. Of,

f, 20I: Ofi

440F II

i tn. 1 1

1 45F 10

4 441 1 1

f>2nF. l l

2 9r,i: 10

2 481: 10

2 1 1 1 10

.1 7 S F - I I

1 281 H

I nil 01

Cancer Slope

1 artor \ )nit*

RisV/yrper p( i'g «iil

Rislc/yr per p(Vg wil

RisV/yr per pTi/R soil

Rislc/yr per p( i'p wil

RiiV'yr per pCi'p *"il

Rislt/yr per pCi'p ^int

Uisfc/yr per p( i'p ^uil

Ri^k.'yr per p( i'p *.nil

Ri^k/p( i \nU

Ritlr'pl i «iil

RUl'pCi Mill

Rr^l'p( i wil

Ria p( isoil

Kr<k'pCi«ri l

Piil'pl H.lil

Pi^k'|.( H.'ll

(am ci

Risk

8 OF 12

.1 1 1: on

.1 H -or,

1 (II (H,

1 'II Of,

1 21 II

<; 7i 12

1 II 10

R 01 HI,

« II (11

1 II OR

1 HI OR

1 .11 MR

t 1)1 IIR

1 71 OR

4 ;i in

(41 (17

•< .11 111

(II M = Ntfilium Specific
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t M< t'l MltWUI CANCI H ItlSKS

1(1 AStlNAIll I MAXIMUM P.M'llSltRF.

CAl'l AIM'S t'OVP.

SctM.Ti io limcfi:iuie Curtont / I ulutc

Medium Mac k|!louild Soil

I *posuic Mrdiuin lt:u k'.toiind Soil

I iposuie Poinl N/A

Receptor Population1 trespasser

Receptor Age: Adolescent

puposure

Rnulc

• xlern.il

lopcslion

Rndiomttlide

of Potential

Concern

I'ranium 2.14

1 Itanium 21R ' 1)

Radium 226 • 0

Radium 22R ' 1)

Ilioiiiim 22R ' l>

Ihorium 230

J norium 212

1 ead 210 ' 1)

(lolal)

I 'lanitim 214

1'ianmm 21R ' 11

Radium 226 ' 1)

R.i.lium 22R ' l>

Ihoiium 72* ' 1)

Ihoiium 2 1(1

Ihntium 212

1 rad 210 M)

(Inlal)

Medium

i;rc
Value

ft 21R 01

«24r; oi
907H 01

9 7«r 01

<jnop.ni

6 4 2 P 01

7 HOP 01

9071 01

6 211 01

(, 2JI 01

907' (11

9 7?l| 01

1 Rill III

(, 4?l III

7 !MI 01

907( 01

Medium

iTtv
llnilt

pCi/ft

PCi/g

po/?
pCi/g

pCi'p

pCi/g

p(i'f.

p(i/g

P< •;••([

pi i'g

r<i't

pi i'p

P'''|!

p< ' f

p( i.p

pfi'U

Route

TPC

Value

629K 01

624F. 01

9.07F 01

9.7RF.-OI

9 ROP 01

642F. -OI

7R9P-OI

907C 01

6 29P..OI

624P..OI

907P..OI

97RP 01

9 HOP 01

f .42P 0|

7R9I 01

907P..OI

Route

P.PC

1 Inilt

pCi/g

pCi/g

P<'i'R

pCi'g

P<"''F

pCi'g

pCi'p

pCi'p

pCi.'g

pfi'p

pCi'p

p( i'p

• Pr''p

p''i r- .

r''< F

p( ip

PPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

F.nposure

1 OJP..OI

I.02F.-OI

1 49F.OI

1 nlP 01

1 f,IP. 01

1 05K.OI

i jnr.-ni

1 49P. 01

4 S l P i O l

4 49p'OI

f. 5U:.«OI

7 njpioi

7or,P 'OI

J r,2P'n|

5 r.dp'OI

f. Mi: '01

Pxposure

Units

pCi-yeat/g

pTi year/g

p('i yeat/g

pfi.year/p

p('i yeat/p

pf i.yeai/p

pCi-yeai/g

pCi.yeac/g

pCi

pCi

pfi

pfi

pCi

P'i

p(i

p(i

Cancer Slope

Paclor

2 HP.. II

fi 57P. OR

6 74P-06

3 2RP 06

6 20P 06

440P.-II

I97P H

1 451; 10

4 44. P.- II

6 20P 1 1

296F..IO

2 4 R P - I O

? IIP in

' 75P 1 1

J 1RIMI

i on: 09

Cnnrci Slope

1 aclot ! <nit<:

RisV/yr per pCi'p soil

Ri^lt/yr per pt 'i/p soil

Risk/yi per p( 'i'p soil

RisV'yr pet pCi'p soil

RisV/yr pel pt'i'p soil

RisV/yr per p( i'p soil

Risli/yr per pt i/p soil

Risk/yr per p( 'i'p soil

Risk 'pCi soil

Risl'pCi soil

Risk pCi soil

Risl '(.( i si»l

Risk 'pCi soil

RisV'pt i soil

RisV/pCi s»il

Risk/pCi soil

H.if kpiounil

/ .inrrr

Risk

2 21 12

ft 7 p. 119

1 01 (Id

< M 07

1 ill tir,

4f,l 12

2M 12

7 21 II

2 M- 06

2 HI ll'l

2 R| 09

1 '!( OR

1 71 (IR

1 '.1 'IS

1 71 ()'>

1 11 ll'l

ft 61 IIR

i ij i>7

O
cr>

(11 M McJnim Specifir l Appli(..ble



TAIII i;r>.i
RMI:

SMMMARY 01 KHTTIOH RISKS
RliASONAIll I- MAXIMUM P.XPOSURI1

CAPTAIN'S fOVIl

Scenario limcfitime Current / Inline

Ucccplni Piipiilntimi licspns^cr

Receptor Age: Adolescent

l-xpnsiire

Route

t" xlernal

Inpf Miori

f-xpnsiltc

Medium

Soil

Soil

F.xpnsme

Point

Area A

Aica A

(iross

Risk

Rnti-nr>

5 •)IM)7

Hackground

Risk

2 5r.-0fi

1 IT 07

Net

Risk

5 M:-W,

4 MM)7

Tiilal 5 'Hi-or,

O
en
LTl









Scenario I mjcffamo f ultite

Medium' n.icfcp found (iioiindwaicr

po^uie Medium Hiickgiound (iinnnd^atci

I: \posme Point I Ipper (ilarisl Aquifer-I np Waicr

Ueceptoi Population: Stic Woikrr

Hcccplm Age Adult

I AW I - f t 7

RMI:

( A1CUI A l t f t N O I ' ( ' A N t T R RISKS

iu ASONAW I MAXIMUM r
CAlMAIN'SrOVP

1" xpnsinr

Rmilr

fngc^Hon

Rnilionucliilc

nf Tdlenlnl

Cnncpin

1 'inntum 2.14

Rn.lium 228 • 1)

IhmhiniMO

Mcflium

rrc
Value

2 inr'on

2 2M:'0(I

6 33I; 01

Mnltutn

I:PC

llnils

Pc;/g

r('i'g

p( i/(p

Rome

r.rc
Value

2 inn '00

2 25r*nn

« Hi: -01

RUNIC

rrr
1 "nils

pCi/jj

pCj/g

pCi'g

I-PC Selected

for Risk

Calculalinn (1)

M

M

M

pxposiife

i 3irt04

i 4nr»n4

ji6r.it})

I1 XptKIHC

Units

pt'i-yeai/R

pri-yeat/f;

pCi-yrai/g

( 'ancci Slupe

Factor

4 44IMI

2 4ST. IO

3 75P-II

f .TlHTr Slnpf

l-.ictw Unit?;

Riilc/yr pc» pf'i 'R votct

Ri^V/yi pet pf 'J'R w^U't

Risk/yf per pt'i/p water

UK Icpmuml

Cnntrt

Ki<;t:

S R( (17

1 M Of,

1 51 - (17

(I) M - Mnliiim Specific |( 421 llf, j[

O
CTi
VX>



IKccnaiiii Tinwfiame lrmme

llUcceplor Population" Stic Worker

IReceptor Age Adult

1AMI l: f. R

RMI:

SUMMARY 01 Rl ( l:l'l()li RISKS

RI:.ASONAI1I.I: MAXIMUM l

CAPTAIN'S COVP,

r.xposuic
RdtFlC

lixlcmal

Ingcslinn

l:. xpimire

Medium

Soil

Soil

( iromiilwalrr

f 'xposure

Point

Area A

Aica A

Upper (Slacial Aquifer-

lap Walcr

(itoss

Rnk

2 S|;.04

2 if Of,

R 7l:.-()f.

llaekgimmd

Risk

79i;.()5

!> 5l :-()7

4 2i;-f)f,

Ncl

Rnk

1 7MH

1 RIMIfi

4 M :-Ofi

o
H
O

lotal I Rl:-IM



MCn.Trio I uncfratuc I uhrie

Medium All Soil

I xposute Medium All Sml

Fxposure Point- Area A

Receptor Population- Constitution Woiker

Receplm Age: Adult

I AMI I 69

KMF

( AH M .\MtiNOI ( A M I I R RISKS

Rl AS( IN/MM I' MAXIMI'M FXI'OSURI-

CAPIAINSCnVF.

Fxposure

Route

Kxtemal

tnpeslion

Radionuclidc

of Potential

Concern

I franium 2J4

(Iranium 2.'R < 1)

Radium 226 ' D

Radium 2 28 i 11

lhoiium22R « D

1hmu.m2.in

"Ihomtm 2.12

lead 2 10 ' n

( lolal)

Uranium 214

Uranium 2'R ' 1)

Radium 226 ' 1)

Radium 22R ' l>

thorium 22R ' 1)

Ihmuun 2 "I

lh,.rium 212

1 cad 2 in ' 1)

(Inlal)

Mctlivim

K l-r-

Value

1 56R'02

1 54r«02

2 I2F-02

4 15F.«OI

M2F.<ni

2 OIF. '02

5.J<)F.'OI

2 I 2 F > 0 2

1 5f.F>02

1 541 >n2

2 ! 2F>n2

4 7 5 C ' n i

f. 2 2 l ' n i

2 nil '0.2

5 101 MM

2 I2I ' '02

Medium

FTC'

llnil!

P<i'g

P«'''H

PCi'g

pCi/g

pCi'p

pCi/g

pCi/f.

P'i'g

p( i'p

p( VF

p( i'f>

p( Tf

r' •'••(!

pi, p

p( i'p

r«'i'p

Roule

F.rc
Value

I.J6F.I02

1 S4F.<01

2 I2F.'02

475F.'01

622F.'OI

20IF.'n2

5 JPF.'ni

2 I2F'02

1 5M:.<«2

1 .14F'n2

2 !2F'n2

4 7M :>ni

r, 22l:.'ni

2nu>n2

5 JII'.'OI

2 l 2F>n2

Roule

F.PC

Unit«

pCi/g

r^"u
pCi/g

pCi/g

pCi/g

pCi/g

pfi/g
p(i'g

p<i'g
pCi/g

pCi/p

p(i/p
pCi/R

pCi'p

r<Vp

pCi/g

Fre'Selerled

for Ri^k

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Fxposure

H09F.IOO

HOIF.iOO

UOF.iOl

247FIOO

.1 2.1F'00

i n.sn >m

2RnF«on

1 IOP. '01

4 4RF.IOJ

<44F. 'OJ

A I2F 'OJ

i i7F.>ni

i 79i:'n.i

? KoF<ni

1 WOJ

6 UF-nj

Fxposure

Units

pC'i-year/it

pX'i.yeai/R

pCi-year/g

p( i year/g

nCi year/g

p('i- year/g

pCi-year/g

pCi ye»r/g

pl'i yest'g

pCi yeai'g

pCi. year/g

p( i year/p

p( i year'p

p('i-yeai/g

pCi year'p

p< i year'g

Cancer Slope

Factor

2 I4F-II

6 57F. OR

674F 06

.1 2RF. 06

6 20P.06

44nF..|l

1 97F II

1 45P 10

444F. II

f. 20i: 11

296P 10

24«r : in

2 ,iir to

1 7 < F - I I

.1 2«i: ii

i n i r nt

Cancer Slope

Factor 1 Imc;

Ri<:k/yr per pCi/p soil

RisV/yr pel pCi/p soil

Rislt/yr per pCi'p soil

Rislt/yr per pCi/p soil

Risfc/yr per pCi'f. soil

Risl(/yr per p<'i/p soil

Risk/yr per pCi/p soil

Rislt'yr per pCi'p soil

RisV/yr per pCi'p soil

RisV/yr per pCi'p soil

Risk/yr per pCi'r- soil

Risk/yr per pCi't- soil

Risk'u per p( 'i 'p soil

Rnk'jr pi-r p( i 'p sml

Risk/)i prr pi i'p soil

Rislt/vi pel pf i'p snil

( anrer

Risk

1 71: 10

"> 1F.-07

^ 4p n^

it ii or,

' 2 op (is

4 M in

5 M- 11

1 M OT

1 OF. 04

2 OF 07

2 RP n7

1 Rl (Id

1 41 (17

4 II (17

2 ?l (17

S II fin

r, ;p or,

9 si or,
O
•O
I-1

( I J M * McJiufn-Spcc iti



Scenario limefr.ime I ulure

Medium M.li kiMnund Soil

osine Medium Ibt k'/tuiiinl Snil

I spoiwe Point N'A

Heceplor Population Construction Worker.

Reccplor Age: Adult

I Mil I r-, 10

HMI

CAI CUI AIIDN "I CANCF.R RISKS

HI ASONAIU l: MAXIMUM I X

( A P I AIM'S (OVF

Fxposure

Route

Kxtern.il

Inpe sriun

Radmmiclide

of Potential

Concern

( Iranium 2.14

Uranium 25R > 11

Radium 226 ' D

Radium 220 i l>

Ili«iiutn22ll ' 1)

Thorium 2<fl

Ihoriiirn 2 '2

lead 210 i 1)

(lolal)

( 'ranium 2.14

Uranium 2 IS ' 1)

R.idium 226 ' 1)

Rn.lmm 32R ' 1)

Illinium 2.'R ' 1)

Illinium 2 Ml

1 hontim 2.^2

1 tail 2 10 > 1)

(Inlal)

Medium

FPC

Value

629F 01

6 2 4 F 01

907F 01

i 7nr ni

Q Rnl
: 1)1

M2i:..ni

7 Rir.OI

9071 01

620I : 01

6241; ni

1)071 01

i 7nr oi

•) R(ll 01

(. 4jl ni
7S1)! 01

907l j 01

Medium

r.pc
Units

pCi/R

pCi/K

t<"''R

p(i/g

p( i'p

r<i'R

p(i/(.

pt i'g

P< i'H

pCi p

p( i p

r«'i'p

p( Vp

r"c
p( Vp

p( i'p

Route

F.PC

Value

6 2-»F 01

624H 01

907F 01

978F 01

9 8or 01

o42i; 01

7R11; 01

9 n7r. 01

6 zor.oi

6 2 4 P 01

907P 01

9 7RI 01

9RI1I: 01

d42l-. 1)1

7 R9I 01

9071;. 01

Roule

PP(

Units

P< '«'R

pfi'H

p( i/p

pCi/P

p( i'p

pCi-g

p( i p

p( i'p

p( i'p

p<Vp

p( i p

pCi'p

p( i p

p('i p

p( i p

P( i p

F.PC Selected

for Risk

Calculation (I)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

F.xposwe

3 27K 02

J 241; 02

4 72F. 02

5 our 02

5 IOP 02

J.34F.-02

4 IOF. 02

4 72P 02

1 R 1 P. 1 0 1

i ROI: 'Oi

2ninoi

2 »2f >OI

2 «2I:'OI

1 KM: '01

2 271 '01

IfilF.'OI

F^posutc

Units

pCt-year/p

pCi yeat/g

p( i yeat/g

p( i yeat'g

pCi-year/p

pCi yeat/g

p< i yeai/g

pCi yeat'p

p( i yeat/g

pCi-yeai'g

p( i yeat'g

pCi ye.it'p

p( i >e,v'p

p( i ye.irp

p('i yrar'p

pCi yeai/g

Cancer Slnpe

Factor

2 NT II

fi^7F OH

674P 06

3 JRF Of,

ft JOF-Ofi

440F -II

1 97F II

1 W 1"

4 4 4 F II

ft 201:- 11

29f,F (0

2 4RP 10

2 Ml 10

1 7M II

\ 2«1 : - l l

i on: 09

Cancer Slnpe

( actut I'niif;

RiM(/yr per pCi/p ^nil

RilV/yr per pCi/p ^nil

Ri^lt/yr per p( Vp s<»it

Risk/yr per pCi'p <ni!

Risk/yr per (i< "\!y «)il

Ri«;k/y» per pCt/p ^oil

Risk/yr per pCi'p "i'lil

Ri^k/yr per p( V|- <:<ttl

Risk/yr per pCi'p t.(iil

Risk/yr per pi Vp <nil

Risk/yr per p( V|r snil

R isV 'yr per ft i )' sin)

RisV '\ r prr |'l i r snil

Ri'.k'M pri p< )';• ".fil

I'isV'lt prr |il i |t S"ll

Rkk'yr per pt Vj- '.nil

n.ickproiind

Cnnrn

HisV

701 11

2 If O'l

3 71 07

1 7F 07

I ;i (17

1 ^1 12

R II II

'. Rl 1?

Sill. 07

RW III

1 II 09

7 ;i 111

7 1 1 1 09

<: M II')

(, 'II 111

7 '•] 10

; r,| n»

*< II OK

o
»-»
o
~J
NJ

(I) M - Medium Spei ilic N A Nut Applicable



Scenario limcftamc: I ulure

Medium All Soil

P.xposurc Medium: Paniculate1;

I'xpOMtrc Point: Area A

Receptor Population: Construction Worker

lleceplor Age. Adult

I ADI l:. fi II

RMIl •

CAI CUI AVION OP CAN! TR RISKS

Rl ASONADI P MAXIMIIM PXPOSI IRI!

CAPTAIN'S COVP.

o
iH
O

Pxposure

Route

nlinlntion

Ratliomtclitle

of I'olrnlial

Concern

\ Iranium 2.14

Uranium MR » 1)

Radium 22f i« U

Radium 22R ' 1)

Thorium 22R « 1)

1 horium 2.10

Ihmiuni 2.12

1 ead 210 i 1)

( lo ta l l

Medium

P PC-

Value

1 SM-HI2

1 54THI2

2 I21:t02

•) 75r;«oi

622I:.'OI

20 l i ; t02

5 10I:'OI

2 I2I : '02

Medium

PPC

llniu

pCi/g

pCi/S

pCi/p

pci/e

pCi/g

pCi/g

pCi/g

pCi'g

Rnulf

rrc
Value (1)

209H 01

20M- 01

2R.M! 01

6 Jftl:.-02

R 3«n-02

2 70i;-OI

7 2JI--02

2 R.M;-OI

Route

r.rr
Units

p('i/nl

p('i/m

pCi/m1

p('i/m

p( 'i/m

p( 'i/ni

p('i/m

p('i/m

P.PC Selected

for Risk

Calculation (2)

R

R

R

R

R

R

R

R

P.xposure

2 .101- » 02

2 2RP.I02

3 I4IH02

7.02P'OI

9 201; iOI

20RP.'02

7 9RP.40I

.1 UP 102

Exposure

Units

pCi

pCi

pCi

pCi

pCi

pCi

pCi

pCi

Cancer Slope

Factor

1 4t)|;-t)R

1 24P..OR

2 isr.m

<>9-1p.|0

9 fiRli-OR

1 72I-.-OR

1 931! OR

3 Rfip-OO

(."anccr Slope

Pactor 1 (nils

RKk/pCi

Risk/p( i

Ritk/pCi

Ki^/pCi

Hi<;k'p('i

Risk'pCi

Iti^k/pCi

Risk/pi ' i

( 'anccr

Ri^k

1 2P-»r,

; 8P-nr>

RoP-07

70P.OR

R Op.tWi

5 IP -Of,

1 5I-.OC)

1 21 (Id

luial Ui\V All IKII'C || 2 -11 IIS

(1) See tc^pitahlc pniticutnlc^ model in A liar hni«:nl I

(2) R - RiHiic-Spccif ic



Sccriniio I irncftamc: I utmc-

Medium Hnckpround Soil

l-ipnsinc Medium ('articulates

l-xposurc Point: N^A

Rcccplm Population Conjunction Worker

Receptor Age: Adull

I AMI l: f. 12

RMP

CAI CHI AI IONOrCANCI-R RISKS

RI.ASONAHI l; MAXIMUM I Xl'( )SI IRI-.

CAI'I AIM'S COVI

c-
o
H
o

rxposurc

Route

Inhalation

Radionnclidc

ofl'tilcnlial

( dnccrn

1 Irnnniiii 2.14

1 Itanium 2.1R « 1)

Radium 2 26 « 1)

Radium 22R • 1)

lluiriiim 22R i I)

1 lintium 2 M)

]ho i i um2A2

1 mil 2M) ' 1)

( liil.il)

Medium

i:rc
Value

6 2T HI

6 24C-OI

qOTT. 01

9 7 H P - O I

9R(ll : (II

f. 42T -111

7 R1I--OI

9071 (II

Medium

r.pf
Units

pCi/g

P'.'i'g

P( i/p

p( i'g

p< 'i 'g

Pfi'p

pCi/g

pdp

Rnule

rpc
Value (1)

R 42C-04

R 3f.l-.04

1 22I'-01

I .iir-n.i
i jir.-oj
R fiOr-()4

1 OM:-0.1

1 22I :-01

Rdiiie

I:PC

Units

pCi/m

pCi'm

p( 'i/m

p( 'i/tn

p( i'm

p('i/m

pCi/m

p( 'i-'m

PPC Selected

for Risk

Calculation (2)

R

R

R

R

R

R

R

R

f-xpnsure

t 10I--OI

<) 2.1I:.-OI

1 .141; 100

1 451; U)0

1 451-100

n4<)i;.OI

1 171: '00

1 14 MOO

Txpnsme

Unils

pCi

pCi

pCi

pCi

pCi

pCi

pCi

pCi

Cancer Slope

factor

1 4(ir OR

1 24I-: -OR

2 75t:. og

°94IMO

QfiRI : OR

1 72T OR

1 9.1 1! -OR

.1 Rfil •-() ')

( 'anccr Slopr

Taclor 1 'nils

Risk/pCi

Risl</p( i

Risk/pCi

Risl<'p< i

Risk/pCi

Hisk/pt i

Risk.'pCi

Risli'pCi

ll:i( kpii.iiml

f nncc r

lt.sk

1 \\ -OR

1 ll: OR

1 ;r I)1)

141 0 ' )

1 4I: 07

t dl MR

2 ll: OR

•; ;i o'»

lril.il R isk All ROPC ]| 2 II '17

N/A - Nnl Applicable

1I) Sec tcspiianlc paiticulaU's nnulcl in Attachment I

(2) R - Route-Specific



uauo limcliamc I uUtic

Rcccplor Population' Conjunction Worker

Receptor Age: Ailull

I Alt l I (. I \

RMI:.

SUMMARY Ol; Rl (TIMOR RISKS

RTASONAIII I MAXIMUM I:XPOSIWI:

CAI'lAIN'SCOVr

o
H
o

F.xposuie

Rnulc

f-xlcmal

Ingtslion

Inhalalinn

rxposure

Mctlium

Soil

Soil

Snil

(Exposure

Point

Area A

Area A

Aiea A

Ciross

Risk

1 Or 04

•J.5P.-06

2.4r.-05

Hack ground

Risk

R OH-07

5 II! -OR

2 li;.07

Tolal Risk

Net

Risk

I.OP.-04

94i-:-ori

2 W.-IK

1 4i;-04



n.vin limclranie I unite

Medium All Soil

Isposwv Medium All Suit

I sposwe Point. Aim A

Receptor Population Resident

Receptor Age: Adult

I AMI I (> 14

KMI

( Al ( I'I A III IN (II < AN( I R RISKS

HI ASIINAIII F MAXIMUM I-Xt'OSl'RF

C APT AIM'S COVF.

c--
o
H
o

Fiposure

Route

•'sternal

Inpeslion

Radinnuclide

of Potential

Concern

t Iranium 234

Uranium 218 ' D

Radium 226 ' \1

Radium 22R > 1)

lhorium22R ' D

Ihnrium 2 10

Thorium 212

Iead2 in i |)

(Tola!)

1 'ranitim 2 14

Uranium 21R • 1)

Radium 226 ' 1)

Radium 22R ' 1)

Ihmium 22R ' l>

Thorium 210

Thorium 2 12

1 tad 210 > 1)

(loial)

Medium

FPC
Value

1 V,F'02

1 Mr; '02

2 I2F.'02

4 75r-ni

6 2 2 r > o i

2on: '02

5 IIT'OI

2 I2T '02

1 5 f iF '0 '

1 MF'02

2 l?l : '02

4 7M '01

f ,2?l >ni

2 0 1 1 ' 02

5 191 '01

2 I2F '02

Ntrdium

FPC

(lnil«

P<'''8

rci'g

P'i'8

pfi/g

pfi/g

p(i/g
pCi/g

P< >'P

r< 'i'f

p( 'i 'f

pCi'p

P< i'p

P'- i 'M

p( i f

pCi'p

p(i/g

Rome

FPC

Value

1 56F.I02

1 54F.-02

J I2F>02

4 75T 'O I

622F. 'OI

20IFKI2

5 39F'OI

2 I2F.'02

1 5ftF'02

1 ?4F.'02

2 I2F.I02

4 7M:. 'CI

ft 22F '01

2 0 I F ' 0 2

5 .101 '01

2 I2F-02

Roirle

FPC

Units

pCi'g

p<'i/g

pTi'g

pCi'g

p(i/p

p( i/g

P< i'g

P<'''g

pCi'g

pCi'g

pC.'p

p( i/p

p( i'p

p( i (!

pli'p

pCi'g

F.PC Selected

Tot Ritk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Fxposure

269F.IOJ

266F'03

3 6 7 E < 0 3

R 2 I F ' 0 2

1 ORF'03

3 4 R F < O J

9 3JF»02

J 67F>0.1

1 MF'(>5

1 f.2F'n5

2 2 1 F ' 0 ?

4Q1F'04

fi 5K '04

2 IIF«0<,

5 ftM->04

2 21F'05

Ftposurc

Units

p( i yeat/g

pCi yrar/g

pCi-yeat/g

pCi-year/g

pCi-ytH/g

pCi-year/p

pCi yeai/g

p<'i year/g

pCi

p(i

P'i

pCi

p<i
p( i
p<'(
pCi

Cancer Slope

Faclot

2 I4F II

6 5 7 E - O R

A74F M

3 2RF : 06

6 20F Of.

440F II

1 97F-I I

1 45F 10

444F II

620F II

2%F.|0

2 4 R F 10

2 MI 10

3 7< r - l l

1 2»f II

1 niF 01

Cancer Slope

T actor Unit1;

Risl(/yr per pCi/p soil

Risk/yr per pCt'p ^oil

Risk/yt per pCi'g soil

Ri^V/yl pet pCi'p soil

Ri^V'yr per p( i'p snil

Risk/yr prr pCi''p snil

Risk/yt per pCi'p soil

Risk/yr per pCi'c soil

Risk/pCisorl

Rislc/pCi soil

Risk.'pCi soil

Risk/Ill i soil

It id pi I <«i\

Risk pCi will

(?, 1 ,.( . '..nl

Risk.'p* i soil

( 'ancrr

Risk

5 RF OR

1 Rl 04

2 5F (12

2 7F 1)1

fi 71 01

1 11 (17

1 fll OR

5 11 07

3 4i: 02

7 11 or,

i or 05

f, ':( 01

1 21 (11

1 M 111

7 ')! Of,

1 Ol nr,

2 K 04

.1 51 04

(II M Medium Specific



I Mil I I, is

KMI

I AH \>l All! INI)) CANCI R RISKS

1(1 ASONMII I MAXIMUM F.XI'OSURF.

( A P I AIM'S rOVi;

SCCM.IMO 1 imclr ;nnc 1 nlurc

Medium H;ul(i!tmirnl S"il

[ xpoMiic Medium M.irl^innml S

1 iposure Pninl1 N.'A

Ucrepmr Popu1.it i«m Resident

Reecptm Ape Adull

ill

o
H
o
<!*•

F»posme

Route

i-'stcina!

Inpesiion

Ratlionuclitle

ofPolfnli.il

ConretTi

Uranium 214

Uranium 2JR ' 1)

R.idiiim 226 « 1)

Rniliirm 220 • l>

Ilimium228 ' 11

Thorium ?10

Ihotium 21?

lead 210 > [)

(lolal)

I, 'lamvim 234

Ur.ioium 21(1 « 1)

'R.-i.lium 276 ' 1)

R.l.hum 22R ' 1)

llH.riiim J.'R ' 1)

Ihmium 2 m

Ihulium 2'2

1 rad2ln ' I)

ilnta!)

Mctlium

FPC

Value

62^-01

<, 24F.-OI

tmr. 01

>)7iir-oi

ouni ni

ft42H 01

7 OOF 01

<)07r oi

f> 2W. ni

62Ji: 01

in?! ni

o 7«i ni

T R0| 01

6 4 2 1 01

TMi'.ni

1071- 01

Medium

F.CT

Unit;

P'i'g

pCi/p

pCi/g

pfi/g

P( ' f

pCi.p

P< i'p

Pt'i'p

pCi.'p

p( ip

pfir

P''i|!

T< i'j;

p< 1 1.-
pCi'p

P'Vp

Rome

FP(

Value

629F 01

6 2 4 R 01

907F.-OI

97SF 01

imi oi

6 4 2 1 - 0 1

7 R1)! .01

907F.-OI

62")i: 01

f> 24t- ni

Qn7F.-ni

9 781 01

o sin ,ni

6 4 7 1 01

7 Ml- (II

0 [)7I 01

Rnttle

r.rr
Units

p(i/(.
pfi'g
pCi/g

rci/f.

p( "t'f

P( i'g

p(VR

pCl/g

pCi/g

pCi/g

pCi'p

pCip

p< i'C

,.(Vp

pt' ig

P ( ' i>

F.PC Selected

Tor Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

F.jposure

1 09F. >OI

1 OftF.'OI

I.57F.'OI

1 60F.>OI

1 7(li;'fll

i ur.'oi
1 J7F'Ot

i wr 'Oi

6 601: '02

6 VM :>02

")?2F. '02

1 nji 'Oj

1 O l C ' O l

6 741-102

(t 2<)l:'02

t ' JF iOJ

r«posiiTe

Units

pTi year/p

pX'i-year'p

pfi-yeat/g

pf'i-year/g

pf'i yeat'p

pfi.yeat/g

p<'i year'g

pC'i-year/p

p( i

pfi

PCi

pfi

p(i

p(i

pCi

p f i

Canrer Slope

Faclnr

2 MIMI

657F-OR

6.74F.-06

3.2RK-OA

f. 2fll-. 06

440IMI

i tir ii

1 4^F 10

44411-11

fi 20F. II

216IMO

2 4RI..IO

2 .MF-IO

1 7M :-M

3 2Ri:- 1 1

i oir 01

Canret Slope

1 artor Units

RKk/yr per pCi'p soil

Rislt/yr pet p( i/p soil

RUk/yt pei pCi/p soil

Risk/yi per pCi-'p soil

RisV'yt per pCi'j: soil

Risk/yt pel p( i'p soil

Risl(/yr per p('i-'p soil

Rislc/yr per pCi'p soil

Risk/pCi soil

Risk.'pCi soil

Risk/pCisoil

RnV'pCi soil

V,:\ |.( i soil

HisV'pCl soil

Pisl'pCisoil

RisV'pCisoi l

H.irkprnnnd

Canrn

RisV

2 11 10

7 IF 07

1 IF 04

s; 51 (is.

1 II 01

491 10

7 7 1 - 1 0

2 11 Itt

2.71. (14

7 91 lid

4 II- (18

2 HI (17

7 <| (17

7 .11 (17

7 SI «'

7 71 MR

9(,l 07

1 91 IV, |

II) M - Mcilium Specific N A Nor Ap|.!n.-ihlc



00

nnr io l imcf i ame . Pulme

Medium: AM Soil

l:xpnsute Medium Home (inmn Produce

I'Xposure Point: Area A

Receptor Population: Resident

Receptor Age: Adult

I,Mil I (. 16

RMI:

( AI ( I'l A I ION OP ( AN( PR RISKS

Rl ASONAMI I MAXIMI'M PXPOSI'KP

(AIM AIM'S ( O V P

o
H
o

Pxposiltc

Route

Inpcstion

Rariinniielidc

oT Potential

( 'oncem

1 Iranium 2.14

1 Itanium 2.1R » 1)

Radium 226 » 1)

Radium 228 • 1)

'Ihniium 22R ' l>

Umtitim 230

1 horiurn 2.12

1 ead 2 10 » 11

(lotal)

Medium

rrc
Value

1 56l:m2

1 54 l : <n2

2 I2I : '02

4 7 5 P < O I

6 2 2 r ' O I

2n i r »o2

5 ni'ni

2 ur«n2

Medium

f. PC

Units

pCi/g

pCi/g

pCi'g

pCi/g

pCi/g

p' "' f

P< i'K

p(i/g

Route

PT(

Value

1 56P<02

1 54F.<02

2 I2n«()2

4 75r<m

ft 221:101

20IPHI2

5 .WMII

2 I2r:'02

Rome

F.rc
Units

I*'"*

pCi'g

pCi/g

P<'i'R

pCi.'g

pCi.'g

r< 'i's

pCi/R

I:P( Selected

fm Rislc

( alrul.ilicm (1)

M

M

M

M

M

M

M

M

ripnsme

9 ini:M>4

960l:m4

1 .12Ct05

2 "Jfip ' 04

.1 RRH04

1 2SI:.t05

.1 .ir,r;t{)4

1 12I:MI5

Pxposuie

Unils

p( i

pCi

pCi

p(i

p( i

p(i

p( i

p(i

Canrer Slope

Pactot

4 44P.-II

f i 20P-I I

2 ")M:..|fl

2 4 R P - I O

2 J lP - ln

.1 75P- I I

1 2 8 P - I I

i nip.ni

(\inrcr Slnpc

Pactot Units

Risk/p< i ^oil

Risk/l>('i suit

Risk/pi 'i suit

Risk/pCisoil

Riil/pCi^.il

Ri^/p( i '.c,il

Risk/pCi soil

Risk/pfi^oil

< H(l( Cf

Rkk

4 .IP-Wi

<i (II (Id

1 'IP »S

7 Ip.OCi

') (II (If,

4 71 (Id

1 II lift

1 M 114

2 II .(14

I M - Medium-Specific



|Sccn.iMO liniclranic. Pillule

;Mcdium: nnckfcinund Soil

l:iposure Mcdiunr llomc-Ciioun Pioduce

I'xposure Poinr N/A

Receptor Population: Residcnl

llcceplor Age: Adult

IAHI l: <i 17

RMP.

CAM'HI AIlnNOFCANCPR RISKS

Rl ASONAMI f MAXIMI'Nt P.XPOSI'RP

( API AIM'S COVF

o
H
o

l̂ poMite

Roule

npcslinn

R.ldiontirlidr

of Polenlial

Concern

1'ianivim 2)4

dianium 2<R « l>

Railium 226 • 1)

Radium 22R » 11

Ihmiiim 22X ' l>

Thorium 2.10

Ihmium 2A2

I f3d2ln • 1)

(lolal)

Medium

FPC

Value

ft29r.-ni

624P 01

907P.-ni

9 7Rr-fll

9 nor 01

ft 42P 01

7 R9I: 01

907P-OI

Medium

prc
I'nils

pCi/g

pCi/g

pCi/g

P'i'R

pCi'R

r< "K
pCi'R

p( -i/g

Roule

P.PC

Value

629R 01

6 24P-OI

907P.-OI

9 7RP 01

9 IIOP.-0 1

6 4 2 P 01

7R°F.-OI

907P-OI

Roule

P.PC

Units

P<i/g

pCi/R

pCi/g

pci'g

p( i/f>

P( 'i 'B

pf i'g

pci'g

PP( Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

p.xposme

}92F.<02

J R9P»02

565F.'02

6 OOP '02

6 I IP<02

4 OOI|« 02

4 9 2 1 • 02

5 65PMI2

Fiposure

Units

pCi

p(i

pC'i

nCi

p( i

P< i

P( i

l*"<

Cancel Slope

Factni

444P. II

(i 2ni:.-ll

29r>r-in

2 4 R P - I O

2 .Mr. in

J75r -M

j 2Ri;-n

I nii>()9

( '.inrcr Slope

1 aclm 1 Inin

Rt<lc/p< i ̂ .iil

Ri^k'pl i ^dil

RKk/pCi ^xil

Ri^k/p( isoil

RiiV/pCi viil

RisUpl'i noil

Riik/p( i <util

Rink/pfinoil

Ibckptouml

( 'ancrt

Rink

1 71- -OR

1 -11 (IS

1 71' (17

1 M -(17

i •!! o;

1 M- (IR

1 M'-dR

"- 71 1)7

1 II <t<<

( M M - Medium-Specific N'A - Not



•m<m limrliame Inline

Medium (irnutnlvvnlcr

I tpoiurc Medium (iroiiridvvnlcr

I :<posurc Point Upper (ibci.il Aquifer- Up Wmer

Itcccplor Pnpubliim: Resident

Ucccptot Age: Ad\il(

I A 111 l: ft IR

RMP

C A I ( I ' I A I I O N O I CANCFR RISKS

iu ASONAIII i MAXIMUM i xposniu
( A P I AIM'S COVF

o
00
o

l:Tpft<;u!C

Rnule

Ingcslion

nndinniiclide

of Potenlial

( once rn

Unninm 234

Rnilium 22R ' I)

Ihnrium 2 in

Medium

IP(

Valur

4niF*on

4 6fil:«00

1 7i r mn

Medium

EPC

llnilj

pCi/l

p( i'l

pCi/l

Rome

rpc
Value

40IF.»00

4fiftr»no

i .7 1 1; > no

Riiule

r.rc
Units

p( i'l

pCi'l

PCi/l

ri'( Srlecled

for Risk

Calculation (1)

M

M

M

l:.xpo«;iife

R 4M-tn4

9 7Rpt04

J.5«p.«04

pTpn'iuic

Unit!

pTi

pCi

Pf'i

Cancer Slope

Factor

444F- I )

2 4RI -in

3.75P.-H

C.inrcr Slope

Factor Unit?

Ri?;k/p( 'i water

Rislc/p* 'i \\.lter

Riilc/p* 'i water

t .TIK Cf

Ri^k

1 71 (If,

7 -IF-HS

1 II (16

(I) M - Medium-Specific 2 VI05



cenario I imclrame: Hjluic

Medium. Hackgrauncl CinmmUvater

oMiTe Medium- n.lckgrouml (itoimi!\v:itcr

l :xposure Point: I 'ppcr (ilarial Aquifer- lap Water

Receptor Population: Resident Adult

Receptor Age: Adult

I A III I 6 I')

RMI:

( A1 (PI A III IN or ( AN( TR RISKS

IU AS<\NAUI I MAXIMUMl;Xt'OS>ilU:.

( AIM AIN'S < <>VI :

rH
00
O

l-tposurc

Route

Inpestion

Radionuclide

of Potential

( 'onccm

1 'ranium 2.14

Radium 22R ' 1)

Iliorium 2.'0

Medium

FPC

Value

2 lOT'OO

225r .nn

6 jjr.-ni

Medium

FPC

Units

pCi/l

pCi/l

p(i/l

Route

P.PC

Value

2 IOF^OO

2 25F.IOO

6.33P.-OI

Route

P. PC-

Units

pCi/l

pCi/l

p(VI

r.PC Selected

for Risk

Calculation (1)

M

M

M

P,po5,,r,

44IF.04

4 72P.I04

I.J3F.«04

P.lposiire

Units

pCi

pCt

1* i

Cancer Slope

Factor

4.44F-II

24SF- in

J75F.-II

Cancer Slope

Tactor Units

Risd/pCi water

Ri-;l(/p( 'i ualcr

Risli'pCi water

n:l::;n"
RisV

2(11 (16

1 71 n<

5 (IP .11 7

(I) M ~ Medium-Specific otil



Scenario 'lime I'm me I nlinc

Receptor Population: Resident

Heeeptot Age: Adult

I A HI l:(> 20

RMI;
SUMMARY ()l; RRTHXW RISKS

RPASONAW I-MAXIMUM l-XPOSIIRn

(A I'IAIN'S COVi;

00
o
H
o

rxposure

Route

Txtemal

Inpcstion

Inhalation

Exposure

Medium

Soil

Soil

Home grovvn Produce

Oroundwaler

Railnn Decay Products*

Exposure

Point

Area A

Area A

Area A

Upper rilacial Aquifer Tap

Wilei

Area A

(tross

Risk

3.4j;-02

3 .51: -04

2 .IP. 04

2 9r-OS

•> ?r.()2

BacVground

Risk

2 7(1-04

1 9I:. 06

1 IP. 06

1 4H-05

4 2i; 04

Total Risk

Net

Risk

3 4P.-02

3.4IMJ4

2.(H:. 04

I.5I :.-OS

9 71-02

i .11; oi

It is not possible to usr R A ( i S nielhodolopy toquaTil i ly the li^k frumfadnn decay products in tlir nhsciice of radon and radon decay product

Iliercl'ore. the t.nlnn inhalation p.ilhuay r isk calculated w i t h R I -SRA I ) is included hcic



Scenario timcCiamc (uune

Medium All Soil

VxpoMrrc Medium All Soil

osure Point: Area A

Receptor Population: Resident
!Reccptor Age: Child

I A M I 1 0 2 1

RMI

CAI C(i| A1KINOI ( AN<T.R RISKS

Rl ASONAHI I- MAXIMUM FXPOSIIRF.

CAPTAIN'S COVF.

n
oo
o
H
O

FtpoMne

Roule

li^ternal

Inpcslion

n

Radionuelide

nf I'olenlial

Concern

Uranium 2.^4

I'unnim MR i 1)

Radium 226 ' f>

Radium 22* > l>

Ihnrium J2R ' I)

1 hniium },10

Thorium 2 '2

lend 210 ' 1)

(lolal)

1 Iranium 2.14

(Itanium 2J» ' (1

Radium 22* ' P

Radium 22R ' (>

Ihnrium 22R ' 0

Ihoiium 2.m

Ihoiium2.12

lead 210 > 1)

(imai)

MeJiiim

P.PC
Value

1 5SP.'02

1 54r.ifl2

2 I2R'02

4 75F.'OI

6 2 2 T ' O I

20ir.'n2

5 .W'OI

2 I2r '02

1 5«K'02

1 54F.«02

2 !2F.'n2

4 7^r.'OI

f, 22i : ini

2 nil '(12

? JQT. >ni

2 l2F.>n2

Medium

rpc
(Inils

pCi/g

pCi/(!

rCi/g

p(Vg

Pf i'S

p(i/p

pCi'H

pfi/g

pfi'g

p( i'g

pCi.p

pCi'P

P( ''C

P''i'|!

r<vp

pfi'p

Route

KPC

Value

1 5ftF.<02

1 54F.I02

2.I2F.'02

4 75F.'OI

A22r . 'OI

20 IE '02

5 JOF.'OI

2 UF'02

1 56r'()2

1 54I:. >02

2 i2r; '02

4 7M:.'OI

f, 22I : 'OI

2 o i r > f > 2

s 3")t:ini

2 I2C '02

Roule

F.PC

(Inils

pCi/g

pCi/g

P«'''R

pCi/g

p< i'p

pc-'t
pCi.'g

pCi'g

pCi/g

pCi/p

P<'i'iz

P<'''(!

p< 'i>

pCi'p

pl'i'S

pCi/g

F PC Selected

Tor Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

F«posurr

5.2.1Ft02

5 I7F.-02

7.13F.t02

1 59F'02

2 nor ifl2

67fiC"02

1 RIF.>02

7 UK '02

654F. '04

647F. '04

R 92F. '04

1 niF. '04

2 f t t r '04

R4M: '04

2 2(,f:'04

S«)2T'n4

Fxposure

Units

pCi-yeat/g

pTi ytat'g

pCi-year/g

pCi ytjr/g

pCi.year'p

pCi year/g

pfi ye.ir'g

pCi-ytat/g

pCi

PCi

pCi

pCi

pf i
p(i
p f i
p f i

Cancer Slope

Factor

2 NP II

6 57F. 08

674F-06

J.JRF.-06

fi 20P Of,

44or. ii
1 97FMI

1 4<T..io

444F.-II

6 20I-- 1 1

21nF.-IO

} 4sr in

2 MI in

1 7M II

i jst; u
I nir ni

Canrct Slope

Tactor 1 Inifs

Rtsk/yr per p('i/p soil

Risk/yr per p( 'i/p soil

Risk/yr per pCi/p "ioil

Risk/yr per pCi/p ^nil

Ri'.k''yr per p'Vp. ^oil

Rirk/yr per p'Vp ^r>il

RUV'yt pei p( 'i/p •inil

Ri<;k/yr per pf 'i/p soil

Ri<l</p( i siirl

RisV/p<'i ^oil

Ri«k'p''i •;"!!

R,<t'|.l , u,,l

Ri^'pCi «.iiil

Ri^l [>''i 5,,d

RM'pf •;«,,!

RHt'pCi -."i!

("ftnt rr

RUk

1 II OR

.1 4r: n^
4 HI 01

J 2F 04

Ml <H

i ni: on

J r.l »•>

1 (II (17

fi 7| 111

? 01 fid

4 DI nr,

; M (is

•i ')( i\d

f>ni IK,

i .'I (if,

7 11 117

" < \ ' t (n

1 41 III

(I) M Medium Specific



sc matin limefintnc Inline

Medium H.lfk[M,mud Soil

! xpnsuie Medium ll.i< k<!f(Mind Sml

F.xposwr Point-. N'A

Heceplof Population Residen(

Receptor Age: Child

i A in F (, n
RMI

( Al I I'I AI IONOI CANCI R RISKS

HI ASONAIII l:. MAXIMUM EXPOSURE

(AC TAIN'S COVE

00
o
H
o

Exposure

Route

:.xlemal

Inpeslion

Radionuclide

of Poieniial

Concern

Uranium 234

(Itanium ZJR ' D

Radium 226 ' D

Radium 22B > !>

Thorium 22R • 1)

1 hotium 230

Thorium 2.17

Lead 210 ' 1)

(Intall

1 Itanium 2*4

titanium 2.1R ' 11

Radium 226 ' l>

Radium 22R • 1)

thotium 22R ' 1)

Thulium 2 Ml

Thotium 2T2

Lead 210 • Fl

(Total )

Medium

I:PC

Value

629E 01

6 2 4 F 01

907E-OI

978F 01

tdnp.oi

642F..OI

7dnr 01

907E 01

6 2ii:.ni

6 2 4 1 01

9071 01

9 7RI- 01

9 Rnl- 01

6 421 (11

7 R9I 01

9o:r oi

Medium

F.PC

Unils

PC-t/g

P'i'g

pCi/g

pCi/g

p(i'K

pci'g

pCi/g

P'i'H

T*'i''t

pCi'g

P'i'g

P< i'R

pCi/g

p( i'p

p( i/p

P< ''•'*

Route

F.K-

Value

6 2 9 E O I

624E 01

9.07F.-OI

9.7KF. 01

9«nr. nt

642F 01

7 R9F.-OI

907F.OI

6 29F 01

624F.OI

907F 01

97RF. 01

9 ROC 01

6 4 2 F 01

7 R9r. ni

907F. 01

Route

FPC

Units

pCi/g

pCi/g

pCi'R

Pt'i'R

pCi'p

pfi'g

pCi/g

pCi/g

pCi/g

P< i'g

pCi/p

pCi.'p

pCi/g

p( i'p

pCi.'g

fCi'g

FK' Selecled

fot Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Exposure

2 IIF.tOO

209E'00

305F'On

J2«F.'00

) 29E'00

2 I5F.IOO

265F'00

IO^E'00

264E'02

262F. '02

3 R IF '02

4 HE '02

1 I2F.'02

2MF.<02

1 32E'02

lRIE'n2

Exposure

Units

pCi-year/g

pCi yeai/g

p«'i year/g

pCi year/p

pCi yeat/g

pCt-year'g

pCi yeat'p

pf'i yeat/g

pCi

P'i

PCi

p( i

P'i

p( i

PCi

p<i

Cancer Slnpe

Factor

2 I4E-II

ft.51F.-0*

674E 06

1 2RE 06

6 20F 06

440E-II

1 97F II

1 45E- IO

4 4 4 F II

620E II

296F.-IO

? W 10

7 1IF. 10

1 751 II

J 2RI II

1 OIF 09

Cancer Slope

Factor Units

Risk/yr pet pCt/p soil

Risk/yr per pCi^g soil

Risk/yr per pCi/p soil

Risk/yt per pCi/p snil

RisV'vt per p( "i'p soil

Risk/yr per pf'i/p soil

RisV/yt per pCi/p soil

Risfc/yr pet p' i/p soil

RisV'pf. i soil

Risk/p('i soil

Risk/pCisoil

RisV/p( i soil

Risk/pCi soil

Rr,lp( i ..nil

RisV'pf i soil

Risli'pCi soil

Mackpround

Cancer

Risk

4 5F II

1 4F..07

2 IF 05

1 IF. 05

2 III 05

9 5| 1 1

5 21 II

4 .tF in

5 2C 05

1 2E (Id

1 M. OH

1 II (17

1 01 117

0 M m

\ 111 tin

I II m

1 IT 07

741 (17

(DM Medium Specific N'A Not Aprht.inle



Scenario linieframc: I ulure

Medium: All Soil

pn*urc Mciliurn llnme-drown Produce

l:xposure Point Area A

Rrceplor Population: Resident

Kcccpioi Age: Child

I AIM If. 23

RMF

CAI Cl'l AIIONOI CANCFR RISKS

Id ASONAIII I MAXIMUM FXl'OSl'RF

(AIM AIM'S COVF

ID
00
O
H
O

l; TprKirrc

Route

Ingcslion

Railinnucliile

of Potential

Concern

1 Iranium 2.14

1 Itanium 2 IS > 1)

Radium 226 « 1)

Radium 22R < 1)

Ihntiiim 22R < H

Thorium 2.W

1 horiuni 232

1 end 2 in i I)

llol.il)

Nfcdium

rrc
Value

1 5firt02

1 54( : '02

2 I2PH12

4 75TIOI

f. 22F'ni

2nir»02

5 lor.toi

2 I2r«n2

Medium

PPC

(ImK

Pfi'g

P<"i'B

P<Vg

p(i/g

pCi/g

p( i/g

p( Vg

pCi'g

Rnule

TPC
Value

1 56r«02

1 54P*02

2 I2P<02

475F+OI

622P«01

20IF.in2

5 .191 tOI

2 I2I:.<02

Rnule

PPC

Ilnil5

pd/g

p(i/g

pfi/g

pCi/g

pfi/g

pCi/g

pfi/g

pCi/g

I:PC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

F^posute

R 79F.<03

fl inptnl

1 20P»04

2nHPt03

.' .Mpin.i

i I4 i :<f)4

jnsptn.i

1 201':' 04

pxpo^ure

UniU

p(i

pCr

p(i

pf i

pCi

pf i

p< i

p<-i

Cancer Slope

Factor

444P II

n2()P- l |

2%F-IO

24RP- IO

2. UP- 10

3 75F.-II

3 2HP.I1

1 OIP 09

( '.inrrr Slope

Factor 1 'nits

Ri.tlt/pCi soil

Ri-4/pfiMiJl

Ri^k'pf isoil

Ri^k'pCisoil

RM'pCi will

Rr<;V-'pr"j inil

Ri^k/pCi ^nil

Ri^k/pCi '.ml

( .Truer

RisV

.t 9IMI7

", .11- (1?

.1 MMIf,

f. 7P (17

R IF "7

4 I I--H7

1 IIP. 117

1 21 OS

1 91 05

(II M = Medium.Specific



I A H I I d 24

RMF

CA1 < Ul AIION Or CANCP.R RISKS

Rl ASONAIII I MAXIMUM FXI'MSURF

CAP i AIM'S COVF

00
o
rH
o

•uaiio I irnclirtoie I tiliiic

Medium1 Mackgiound Soil

I'xposuic Medium Ilonie-Oro\vn Pioduce

I xposore Point: N/A

Itcccplor Population Resident

Kcceplor Age: Chilil

Route

lugestion

of Potential

Coiucin

Uranium 2.14

titanium 2'R ' 11

Radium 226 i 1)

R.ndium22d ' t)

In»iium22ll ' 11

Ihoiium 210

Ihmiiim 2.12

Ica.t 2 10 i [1

(lol.il)

FPC

Vslw

6 29P 01

6 24I: 01

9 07P.-OI

<) 7RI nt

9Bnp ni

642P. 01

7 R9p.ni

9 0 7 T f l l

PPC

Units

pCi/g

Pf'i'R

p( i/g

P< i'K

P' 'i-'g

p( - j / g

r' i'ft

rr,.'g

Rnnlc

FPC

Value

n29r.-OI

(, 24P-OI

9.07F.-OI

97RF-ni

9ROP-OI

6 4 2 P - O I

7S9r-ni

9mr oi

Route

FPC

Units

p< i/R

pCi/g

pCi'g

p( Vg

pCi/g

p( Vg

pCi'g

Pri'R

PPC" Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

I'xpoMirc

.V55FtOI

J.52F«ni

5 l2P.ini

5 52i; 'OI

5 54P 'OI

J f tZF. 'OI

4 4np. >OI

5 I2P 'OI

Units

pCi

p(i

pCi

p( i

p( i

P(i

p(i

pCi

Paclot

444F- I I

62nP.-ll

296P.- IO

2 4 R P - I O

2 JIF.-IO

.1 75P-I I

.1 2RP. I I

1 01 p. f)9

Factor I 'nits

Rkk/pCi soil

Risk/p('i <;oil

Risk.'pCi soil

Risk/pCisnil

Risk'pl i soil

Risk/p( i soil

Risk/p( i soil

RiskCpCiMiil

lb( k^iouod

( noi ci

Risk

1 1,1 II1'

? 2l:-ll'l

1 SP IIS

1 41 MR

1 IP-IIR

1 4I: H'l

1 M O'l

1 Jl ()«

1 "I »7 (I

(I) M ~ Medium Specific N'A - Not Applicable



(cmrin I inicframe I tilure

Medium: (iroiindwaler

•xposure Medium- (irnumtaMei

l*po«;urc Pninl: I Ipper (il.ici.il Aquifer- Tap Walcr

Receptor Population: Resident

Receptor Ape: Child

IAII l .r.d2S

RMF.

CAI mi AIIONOI ( AN( FR RISKS
Rl ASONAMI lr MAXIMUM r.XI'

CAI'IAIN'SCOVF

oo
o

F.xpnsiJTC

Rnule

Inpeslion

R.idinnuclide

of Polcnti.il

C'nncem

1 Iranium 2.14

Radium 22ft > 1)

Ihmium 2.10

Medium

1 PC

Value

40IF.>no

466r'00

1 T IT 'OO

Medium

I;PC

Unils

rX'i/1

pan

pCi/1

Roule

FIT

Value

40IE'00

466F.<00

1 7IF'00

Rnule

FPC

(Inillt

pCi/1

pCi/1

p( 'i/l

F.PC Selected

for Ri<li

Calculation (1)

M

M

M

F.xposure

R.4IR*03

<)7SF.i03

3 SRF.'M

F.npostire

Units

p(~i

PCi

pCi

Canref Slope

factor

4 4 4 R II

2.4RF-IO

; 7sr- i i

Canrer Slnpr

I'arlOT ('nils

Risk/p(*i water

Rislc/pf'i water

Ri«;|{/pf'i water

Cancer

RKIc

.1 7I--07

2 41: Of-i

i ir 0?

(I)M - Medium Specific Total Risk



1AIII 1 f. 2fi

RMI:.

(M nil AIIONOI CANCF.R RISKS
KI ASONAIII r MAXIMI >M rxrosimr

rAHAIN'SniVF.

00
00
o
H
o

irn.ino ImirMamc I ulutc

Mcdiunr riroumhvaler

Kiposwc Medium: (!fnund\\aler

ntiuc Point I Ippcr rttncial Aquifer lap Water

Receptor Populalion: Rfsitlenl

Rcccplor Age: Cliild

P.xposme

Route

Inpe^lion

Radinnurtide

n( Pdienli.il

Concern

titanium 234

Radium 22R + I)

Ihoiiiim MO

Medium

P. PC

Value

2 tor* oo

2 25P*00

ft .vir.-ni

Me diirni

P. PC

I (nils

(Xi/l

pCi/1

pCil

Rotitt

EPC

V,l«

2 .IOF.«00

225E-00

fi V1F 01

Route

FPC

Units

pCi/l

pCi/1

pCil

FPC Selected

for Risk

( alculalinn(l)

M

M

M

F«posutt

<4 IE«03

472F.-03

1 HF..OJ

Fxpo<iurc

Units

pCi

Pf'i

P<-

Cancer Slope

Factor

444F - I I

24RF. 10

J7jr.- l l

Cancer Slope

r.icinr 1 'nits

Risk/pCi wa(ei

Ritk'pCi water

Rislt/pCi wnter

Cant e i

Ri<;k

1 nivOi

1 7P Dfi

Mil' OR

(I)M - Medium-Specific Total Risk II I 41-: (Ift II
H Jl



tKli in I inu'linnic I tihllc

Receptor Population Resident

Receptor Age: I Mild

I ABI I (> ?7

RMI:

SUMMARY 01 RKTPIOR RISKS

Rl ASONAIII I MAXIMUM I:XPOSURI:

( AT IAIN'S COVT

CO
O
,H
O

r.xposme

Ronlc

Mxicmal

lngc?;(ii>n

Inlialalmii

Pxpnstitc

Medium

Soil

Soil

Home grown Produce

(iroiindivairr

Rnilon Decay Pnulucls*

r.xposnte

Point

Area A

Area A

Area A

Upper (itacial Aquifer- lap

Water

Area A

Cirnss

Risk

6.71:.-03

1 4H-04

I.9K-05

2 W-Ofi

2 4(;.()2

Kackgrmmd

Risk

s.2r-:-os

7.4I--07

i oi;-o7

I 4r.ori

1 OP.-04

Nrl

Risk

6M-IM

1 4i-:-(i.(

l.')l:.-05

I M:.(ir,

2 41. (12

Tula) Risk || J II "2

It in ii.ii p(mihlc In usr RAdS mrllimlnlc.py in quanliry the risk from tadan decay pnuUicls in Ilie absence of radon and tailim dcrny product cbtn

Iliciclorr. Ihc radon rnli.ilniion pnlln>.i> risk rolcnlalcit «ilh RliSRAI) is inclu<lcd here



Sccn.iiiit I imdiamc Current M ulurc

Medium Surface Soil

l:xpr>Mirc Medium Surface Soil

l -xposurc Point Area (!

Receptor Population: Trespasser

Ucceptor Age: Ailnlcsccnl

I Alll I (< 28

RMI:.

CAI (III AIIONOI CANCFR RISKS

RPASONAMI.F. MAXIMUM PXPOSURP

CAPiAiN'srovp.

o
H
o

PxpOSUIC

Route

l:xlcmal

Inpcslion

Radionuclide

of Potential

( 'oncern

Uranium 2.14

Illinium 238 ' 1)

Radium 226 t 1)

Thorium 2.M>

lead 210 ' 1)

(Total)

1 Iranium 234

Uranium 23R » 1)

Radium 22f. ' I)

Thmiuni 2 VI

! ill) < 1)

(lolal)

Medium

I:P(

Value

2 fidl-ion

2 MI-MIO

.1 Mptnn

2 mrioo

.1 unmn

2 (iM:MX>

2 MF:MK)

\ 141 Kill

2 IRI K)(l

.1 1. 11 Hid

Medium

rpc
Units

pfi/g

pCi/g

pd/g

pCi/p

pCi'g

P< i'f!

pCi/g

p( i'g

pCi.'g

pcfg

Rciiile

[•PC

Value

2 6fiP.*00

.' Mf-inn

3 HP.tOO

2 IRF.tOO

.vi4i;u)n

2 fifir;<oo

2 fi4l-iOO

3 I4I!«00

2 i m:. ton

3 |4| uin

Rnulc

rrr
Units

pCi/g

li> i.'g

pCi/g

pl'i/g

pCi/g

•pCi/g

pCi/g

PCi/g

p( i/g

p( i/g

(:P( Selcclcd

Tor Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

pxposure

4 37P. 01

4 3 3 P. 01

5 I5P-OI

3 SRI; oi

5 I5P 01

1 92 P. '02

1 901: ' 02

2 2r,P>02

1 57I :H)2

2 2nPM)2

I'xpnsuic

Units

pCi-year/g

pC i-year/g

pCi year/g

pCi year/g

p( 'i-year/g

pCi

p( i

pCi

p( i

pCi

Cancer Slope

paclnr

2 I4P-II

(< 57I- -OR

6 74P 06

4 4 0 P - I I

1 45I :-IO

4 441 1 1

ft 20P- 1 1

2 %P.-I()

3 7 5 P - I I

1 (IIP d'l

( 'ancfr Slope

1 aelor 1 Inils

RisV/yr per p( 'i/g soil

Ri*;l(/yr per p( 'i'p soil

Risk/yr per p( 'r/g soil

Risk/yr per pCi'g soil

Risk/yr per p( 'i/p soil

Risk/pi i soil

Ki*;k''p( i soil

Risk'pCi soil

R i s k ' p t i soil

l ' isk'p( i soil

f 'aneei

Risk

•)3I: 12

}. HI OR

\ sp nr.

i (. in

7 5 1 - 1 1

\ M'-O'i

R M ()')

1 ?l "R

f, 71 OR

s ')! ()')

; 'I 117

3 21 07

(I) M - Medium Specific



rn.iiio I norfi.imr ( minil In

\lr.li Ilii li'iiiiiml Sr.il

I <po<mr Mnlilllll 11.1,1 ,.>,,,,,,,l S

clMUf Point N'A

Uftcplor Pupiilliloir lirspissrr

Rrcrptoi Apr Adolrscrnl

I Mil I I. ?'>

II Ml

( M ( I'l AI IONOI ( AMI I II D ISKS

III \SHNAMI l: MAXIMUM I'MMISURF

( API AIN'SmVF

rH
O\
O

Fiposnir

Route

1'uriiiil

(UKf-lum

Ridionurlidf

nf Pnlrnliil

Coiirrm

Uumum 214

Uianiiini 2'R ' 1)

Ri.lium 22ft ' 1)

Ridium 72R > 1)

Thorium 22R > O

Iliotiiini ?in

Hiniiiim?l2

1 rid .'Ul • O

1 |MI,||

I'l inn in. M4

I'linium ?IR • 1)

Ridium !?(> • 11

Piiliuin 2.'» " 1)

lWnni 3!» ' l>

Ihniiuin Jin

Hniium !l!

1 raJJ in • l>

I Iniall

Mrdium

ITC

Viliit

ft jir.oi

6 ?4|:.OI

P<17|:-OI

<> 7RF
: 01

o norm

(. j?i: ni

7 nor 01

<>n!r- 01

6 ?or..oi

« ?4I 01

imr- ni

Q 7ir.ni

1Hn|: fll

^ j;r ni

7 BIT ni

Q o:i'.ni

Mrdium

F.PC

Units

p(i'g

pfi/R

Pf''«

P<-i'l<

pf'i'K

pCi'f

T'i'ft

P( < f

r ' 'd

Pri H

Pl'i'R

p< ig

P' i'f

P< 'f

pl 'B

r ' < f

Route

rpr
Vil.it

6 W. 01

6 nr. oi

'07F ; 01

1 1»F. 01

!)linF. ni

ft <;r oi

7 nor ni

107F 01

ft ?9f .01

6 J4F-OI

P07F.OI

9 7ST 01

9 nor oi

f t 42F -n i

7 »1| 01

in;r ni

Route

F PC-

Units

pCi/g

pCi'R

pfi/g

pCi'g

P('''g

P'i'S

P<"i'B

pfi-'R

pCi'g

P<VR

pCi,'g

pCi'g

P ' i R

P< ig

P( i'B

P' ' ?

F.PC Srlrrlrd

fur Rnl

rilcnlilinti(l)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Ftposiirf

1 OIF 01

1 03F. 01

1 *9F 01

1 ftlF: 01

1 ftlF-OI

1 05F..<II

1 lor-OI

1 41F 01

4 511: '01

441F'OI

f t 5\ I : 'OI

70Jr ; iOI

7 o/i r; mi

. < f t ? F " O I

^ ftll'"OI

ft ^11 "01

Fipmnrt

Units

P< i yt«t'»

pTi-yfii'i

pTi-yfit/g

p<i yeir'g

pf'i-y«ii'((

p< i.yrn'g

pf'i.yfit'g

!>('i-yr»r/g

IK i

P< '

P< i

pr i

p( i

P''i

p( i

p(i

Canrrt Slnpr

Fictot

! Ill II

6 57F-OH

ft 74F 06

.1 2HF 06

ft ?OF..(Vi

< 40F..II

1 97p.ll

1 4 5 F - I O

4 4 4 F 11

6 ?OF II

?0f,r.|0

J 4 B F - I O

J MF 10

i 7^r 1 1

1 ?«F II

1 OIF 09

Clnrff Slnpr

Firtdr Units

Rifk'yr pri p( 'i/g soil

Ri<l(/VT per pl'i'g soil

RisV/yi prt p< 'i'g soil

Rislc/yT per pCt/g soil

Ri^k/yi pn pl'i'g soil

RisV '\i prt p/ i'g soil

Risk'vt pf t pl i'g snil

Risk'yt pft pf 'i'p soil

Rist'pl'i <oil

Risl'pCisnil

Risl'pCisnil

P,'.l |il HIH!

Ris> pCi snil

Pi-.l f< is.iil

R is> p' i soil

P,',l p< i snil

111, l,.|,,r,,,,|

('mm

Risk

2 7I; 12

6 71- m

1 Op Of,

5 II 07

1 OF 0'.

4 i.l i ;

2 fiF 1 2

2 21 II

2 M- "1.

2 "II 01

2 «!• ill

1 1| on

1 71 <»«

1 I.I ll«

1 '1 ll'l

1 'II Ifl

ft M <m
i ii- ii;

(I1M • Mrdinnt SpcciTic N \ - Not Applitihlr



Srcnmio I iinrllatnc ('nrmil / Inline

Rrrcplor Population Ircsp.isscr

llcccplot Age Adnlcscenl

RMP

S U M M A R Y or up.rr.p'ioK RISKS
RI :AS()NAMI I MAXIMUM rXPOSURP

( AIM'AIN'SCOVIl

CN
CT»
O
TH

O

P.xposure

Rn\ile

T'xlf mal

lngc<:linn

pxpn^nre

Medium

Soil

Soil

l'->pnsiire

I'ninl

AIC.I (i

Area (J

(irnss

Risk

.1 sr-nr,

3 2l:.-(>7

Rackpronnd

Ri^k

2 5P.-06

1 31! -07

lulal Risk

Ncl

Risk

9 7P.-07

1 IP -07

1 2i:-d(.



uiio lum-fiflnic I utmc

Medium Surbce Soil

l-xpnsure Medium' Surface Soil

poMlrc Point- A reaU

Receptor Population Site Worker

Receptor Age: Adult

I Mil I <> M

HMP

CAI ( HI A I KIN 1)1 CANCI R RISKS

III ASdNAlU p MAXIMUM PXPOSURP.

( AN A IMS! OVP

CO
CTl
O
H
O

pKposwe

Rnlllo

:xternnl

InpcMinn

Radionuclide

of Potential

( onccrn

\ 'ranium 2.14

1 Itanium 23R ' 11

R.idium 22d < 1)

Thorium 2.10

1 eadJin « 11

(Iol.il)

1 'ranium 2 ̂ 4

Uranium 2.'R ' I)

R.idium 22h • 1)

Uioiivtni 230

lr.nl 2111 ' D

(Int.ill

Medium

rpc
Value

2 66P.«00

2fi4P>00

.1 I4t :<nn

2 isr<nn

J I4l:.t()l)

2 6M:. ' 0(1

2 MP'WI

.1 141 i(IO

2 IRI ><W

\ 141 'i 00

Medium

r.pr
Units

pfi/g

pH'g

pCi/g

r( i/g

P<'i'g

pCi'g

P< ' R

P<'i'R

pCi'U

!'('(!

Route

FPC
Value

2«6r<00

264H*00

3.I4P.<00

2 lflp»00

3 I4P.IOO

2 fiftPKIO

2 f>4I:um

J I4PIOO

2 IRP 'OO

j i4P.«m

Route

P.Pl'

Units

pCi/g

PCi/g

r< 'i/g

p(Vg

pTi'g

p(VR

pCi/g

pCi'R

pCi/g

pCi'g

FPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

p.nposure

I.36P.IOI

1 J5F.K1I

1 6IP(OI

1 I2PIOI

1 AIP«OI

R .Ml H(2

R 2.M:"02

•) R H ' 0 2

6 RIPKI?

1 Rll:'(i;

Pxposure

I (nils

p('i-year/g

pCi-yrat/R

p('r-ye.nr/g

p< 'i-year/g

p<'i-year/g

pCi

p(i

r''i

pCi

PCi

C'ancer Slope

Tacloi

2 I4P-II

657P.-OR

6 74P..f)(i

4 4111- II

1 45P.-IO

4 44P- I I

620P.I1

2 9fii;.IO

.1 75P.-II

i nit:-ni

Cnncrr Slope

p.lctor Unils

Risk/yr per p('i/g <oil

Risk/yr per p('i/p soil

Ri^k/yr pn \* 't^g ^i>il

Rr<k /y r per fi( Vg <;oil

Risk/yr per f>('r /R ior!

Ri'.l 'p( ' '•'"'

ll.4'|.l , ,.<„}

Risk 'p( ' i^Ml

Risk'r1 ' ' " '•"il

Kisk'p ( ' i '"ll

( "ancfr

Risk

2'M -10

R IP 07

1 II nt

4 'It III

2 IP 0')

1 IP (14

1 71 OR

a ii (is

1 01 117

7 f.l (IS

0 ')| IP

1 -II IK. ||

(MM - Medium-Specific



I Mil I '. '.'

UMI

( Al I I'I AIIDNOI CANCFR RISKS

RPASONAMI I: MAXIMUM F.XPO.SI'RF.

CAIM AIM'S ( nvp

o
H
o

< cn:ino Inncfr.inic Inline

Mc.lium lt.it la-muml Sml

f xpnsiitc Medium HnvVjiHuiml Soil

ftsiMC Point: N/A

Hcreptnr Population Site Wmlcr

Receptor Age: Adull

FxpOSUte

Route

1-xlcinal

Inpeslion

Raoionucllllc

of 1'oieniial

Concern

1 Itanium 214

1 Itanium 2 Id ' 1)

Radium 226 i f)

Radium 22R ' PI

1 lion urn 22R ' 1)

Ihorium2M

fhorium 2 '2

lead 2 10 « PI

(lol.il)

1'ianinm 2M

1'ianiiim 2 IS ' 11

R.itlium 226 ' 11

R.i.lmm ?.'« ' 1)

ll«.lniP,i 2?» ' ()

Ihiiniim ?HI

Ihntiiim 2<2

1 rail 2 10 • 1)

(InMll

Medium

r.ix-
Value

ftzw-ni

fi 24I: 01

907F.-OI'

"» 7HF.-OI

9 ROI 01

6 4 2 P 01

7H9F..OI

907F..OI

6 2 0 1 - 0 1

f i 24F-OI

01)71 0|

0 7M' "I

Q sin ni

f> 421 n|

7 R0| -fll

Q07F. ni

P. IT

llnils

P<i'P

P«'''R

pCi'g

pfi/u

pCi/p

p( i'p

P'' ' 'M

pCi'g

p( i'g

pCi'p

p( j p

P< "if

p( i'p

pCi'p

pCi'p

pCi'p

Roiiit

l-.PC

Value

629F.-OI

* 24F 01

007K-OI

9 7RF.-OI

9 R()F. ni

64JF..OI

7 HOP ni

907F..OI

A29F..OI

fi 24F..OI

9n7i:.ni

o 7np.ni

o RIII ni

fi 42 i - .n i

7 SOI 01

907F ni

Route

FPC

Unils

pfi/K

P<'i'R

pfi/g

pCi/g

pC'i'g

pt'i/g

frf'i'g

pCi'g

pCi'g

pCi'g

r( *'P

pCi'p

pC'i'fi

p( i p

pCi'g

P<-' 'g

Tnr Risk

Calculalinn ( 1)

M

M

M

^^

M

M

M

M

M

M

M

M

M

M

M

M

J 23F.IOO

3.20F.«00

4.6SF.tOO

502F.IOO

5 nip ' on

.1.29F«nO

4nM:.'on

4 fiST'OO

1 OM- '02

1 9M:.'02

2 RIP '02

1 flfil '(1?

1 OliP'112

.'nil .(|J

? .171 '02

7 - R U 'II?

Knits

pl'i ycat/g

pCi ytai/g

pf'i ycat/g

pf'i-ycat/p

p('i yrar/g

pC'i-yrai/p

p( 'i jrar/p

p<"i-ye«'g

pCi

p(i

pCi

pCi

pCi

pCi

P'i

pCi

PacloT

2 HP ill

6 5 7 1 OR

« 74i;.0«

J2RP 06

620P 06

440P 11

1 97P II

1 41P 10

4 44P 1 1

6 201 1 1

2 9 A F - I O

2 •!»! in

2 HI in

1 7<l II

J 2RI 1 1

1 Oil 00

Factor Units

Risk/yr per pH/g soil

RisV/yf pft p( i^p soil

RisV/yt per p< "i/p soil

Risk/yr per p( 'i'g soil

Rislt/yr pef p( Vp soil

Rislc/yr prr p('i/p soil

Risl/yr per p( 'i'p soil

Risk/yr per pf 'i/p soil

Risli'p( i soil

RisV'pCi soil

Ri-,rr' i soil

Ri(V'|i( i Mill

Rrl pi i suit

Pr.l p( i soil

RisVpl i soil

Rrl r( , soil

Ibrki'iixuul

( nnrcT

Risk

601: ii

2 IP 07

\ IF. 0^

1 6P IIS

1 IP (IS

1 41 10

ROI 11

6 71 10

70| OS

R 71 00

1 21 IIR

R 41 I1R

7 (,t UK

7 II IIS

7 S| 00

R II 00

? 'II 07

s s| o;

(l| M Mciliuni Spec-ilif N'A - Not Applicable



ii.-iiin liMicd.imc I ututc

Medium (iroundu ,ilcr

I iprisurc Medium (imiind\v.ltcr

I'xposnrc Poiol: I 'pper (tl.icinl Aquifer- l'ap W.ilct

!<eceplor Population Site Worker

Ucccplm Age. AdviU

1 ADI I 6 1.1

RMI:

( Al ( t'l AIlDNni CAN<TR RISKS

HI ASUNAHI I MAX1M\'M I XI'i>S\'HI ;

TAI'l

in
m
o
H
o

Vx|MI5MtC

R<iulc

Inpcslinn

H.iitinnuctulc

of Potential

( nnccm

1 llaniurn 2.14

Radium 22R • 11

Ihniitim 2.10

Mr.lmm

PPC

Value

4oir.»no

4 M>l:'00

1 7 ip<nn

Mcilium

rrc
Unit!

rnig

pfi'g
pCi/g

Rmitt

I-PC

Value

4oir»on

4 Ml <on

I.7IPKK)

Runic

FPC

Units

P< i'R

pCVg

p( i/g

rrc sheeted

Tor Risk

Calculation (1)

M

M

M

l:.xpnsure

2.5nl-tn4

29IPI04

I.07I:«04

Txpttsute

Unit;

p('i-ycai/f!

pCiyr.1t/g

pCi-year/g

( ',iuccr Sl<tpe

Factor

-M4F.-II

24RH-KI

.1 75r.-ll

C.lficrr Slnpc

Tnctor 1 'nit1;

Risk/yr pei pCi/p wain

Rt^V'yi pet pCi'[( unln

Risk/yr per pf i'p vv.ilrt

Camrt

Risk

1 II-' .(16

7 71- Oft

4 ()l: 117

~ Medinm-SpcciTic loi.il Ri-k



naiin lirnclramc: I ututc

Medium R.ick ground (irmimUvatct

xposure Medium Naclcpround (iround\valcr

xpnsurr Pdinl: Upper (Uncial Aquifer-lap Water

Rcccplm Population She Worker

[{cccplor Age: Adult

( A M I I o .M

RMI:

CAI ( I'l AI ION (II CANII R RISKS

HI ASONAMI I: MAXIMI'M rX

CAI'I AIM'S ( <>VH

VD
(T>
O
H
O

I:x|-M«n?r

Rnute

InpcstMin

Rndinnuclidc

of Polcntial

Cnnrcm

1 'ranium 2_M

R-idiitm 228 « f>

Hmrium 2,10

Ntcdnrm

rrc
Value

2 IOFIOO

2 25l :«no

6 HP 01

Medium

F.PC

Units

pCi/g

pC'i/g

pCVg

Route

rpr
Value

2 inn»oo

2 25r»mi

6 3.U:-OI

Route

rrc
Unils

pC'i/g

pCi/g

p( i/g

TPC Selected

Tor Risk

Calculation ( 1)

M

M

M

nxposiirc

1 3 IP»04

1 40r'04

3 96P.IOJ

f-tposuie

Units

pf 'i-year/g

p( i-year/u

pCi yesi/g

Cancer Sl'tfie

Faclnr

4.44F.-II

24RIMO

J 75P-II

( inrrr Sl"|>r

1 actor llnin

Rislt/yt pr» p< i'p \vn>cr

Risk/yt pci (i< i'p watri

Ri^k/y( pel jv( (•'(», ^alc^

ll.K l< ̂ iiiuud

Cnnccr

Rr.l

5RI 07

\ sr or.

1 <.(: (U

(I) M = Meilium SpeciHc lol.Tl Ri^k I 4 2P- ( Id ||



Scrnnrio limcliaim1 \ iiluic

Receptor Population Site Wnikcr

Receptor Age: Adull

lAHI.r ».15

KM P.

SUMMARY or Ri;n:noR RISKS
RPASONAIII i; MAXIMUM pxposiiRP

C A P I A I N ' S C O V r

r-
CTl
o
H
o

t-xposiitc

Route

lixlrrnal

Inpcstiiin

llxpnsure

Medium

Soil

Soil

(irmimlwaicr

Exposure

I'ninl

Area (!

Area (i

Upper Glacial Aquifer -
Tap Water

(iima

Risk

1 IP-CH

1 4i;.(ir>

8 71-1-06

nackground

Risk

7.9l;-05

5 Sli-07

•i 21; or,

Net

Risk

.1 (H-.05

« .1I-.07

4 51 -dCi

Tola) Risk || J M-IIS



"si cnatio 1 imcft.irnc I nhirc

Medium AIIS.ul

pnsilic Medium All Soil

I xposiire Point A tcn ( i

Receptor Population CnnMruclion Worker

Receptor Ape: Adult

I MM I r, u,

.MMI

( M i l l A I KIN (II ( AN( I l< RISKS

HI ASMNAIII I MA.XIMI'M IXPHSURF

CAPI AIM'S mVF.

CO
cr»
o
H
o

Fxposure

Route

•'xlernal

lnpe<liiin

Radinmiclide

of Potential

Concern

1 Iranium 234

Uranium 23R " l»

Radium 226 ' (1

Radium 22R ' 0

Ihmium 22R " 1)

Ihmium 2 in

thorium 2)2

1 end 210 ' 11

(Inlal)

{ Itanium 234

Uranium 23R ' l>

Radium 226 > l>

Radium 22R ' 1)

Illinium 22R ' H

Ihmium 2 Ml

1horium232

lead 2 10 ' I)

(Inlal)

Medium

t re-

Value

1 04FI03

i on- >o3

1 Ml. '01

3 6dr'oi

4 .ISP'OI

1 50pi02

3 29P'OI

1 69I:'02

t 041' 01

1 O lT 'O l

1 tV)P'02

3f,m : '0i

4 3<i :>ni

1 MM '02

3 211 '"I

1 Ml- '02

Medium

r.pc
(IniK

P<i'R

pCi/g

P(i'f!

P«'i'f!

P'i'f!

p(V|t

P<'''g

p( i/g

p( i'p

p( i'p

p( i/p

pl'i'p

p( ip

p' i'p

P< i'p

p( i p

Route

r.rc
Value

1 <HF,<ni

I.OJP.'O.l

1 69PI02

36SF,'OI

4 s^r.'oi

1 M)P.<02

3 29F,'OI

1 ft9l:'02

1 04I-.>03

1 OIP '03

1 6-)t;'02

3 fiRC'OI

4 IMi'OI

1 501; '02

3 21 ) |«OI

1 691 '02

Route

prr
Units

P<i'f.

pfi/f.

p(i/p

pCi/g

PCi/p

pCi'p

pC'i/p

p( i-p

pci'p

p( i'p

pCi.'p

p( i'p

p( I'p

p( i'(r

P' iH

p( ,'f

FTC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

F.*posiire

54IF.ini

5 JMl'OI

879F.«00

1 9IF.KW

2 26FIOO

7 HOP 100

1 7IF-00

R 79FIOO

3 OOF 1 04

2971; 104

4 R7F '01

1 OCd-.'Ol

1 2M:. '03

4 \2I '03

I)40|: -02

4 RTF -03

Fiposure

Units

pCi year/R

p( i yeat'p

pCi-yeaf'g

p( i yeat'p

pCi- veat/p

p( i yeai/p

p('i yeat/p

pCi yeat>'p

p( i

p(i

p(i

p(i
p( i

p(i
p(t

p( I

T'anrer Slope

Factor

2 I4F II

657F. 08

6 74F 06

3 2RF 06

6 20F 06

44t lF- l l

I97F-I I

1 45F 10

4 441 -H

6 2 0 1 - H

2 9M 10

2 4RF 10

2 HI 10

1 7M; II

1 2»l 1 1

1 0 1 F 09

Cancer Slope

1 aclm 1 'niK

Risk/yr pet p( 'i'p M)il

Ri";k'yt per p( i'p ^nit

Risk/yr per pCi/p -;iiil

Risk/yr per pci/p ^til

R i^k /y r per p( i'c <-'iil

Ri^k/vr per p( 'iy ^dil

Ri^k/yr per pf i p <nil

Risk'yr per p( i'p <(id

Risk'pCi «iil

Risk 'p('i "''I

RiO<'p< i «..iil

Risk p( i Mill

Hia p( i M.I!

Ri4 'pCi Mill

Ria'p( isml

Ri..V'pCi«"l

Caricer

Ri^k

) 21. IN

3 M: or,

501 o";

d M lid

1 .11 111

1 -II 10

3 41 1 1

1 11 O'l

R t| (r.

1 11 06

1 Bl 06

1 .11 06

7M "7

} 'II (17

i i.i o;

< 11 OH

•) 91 (16

1 III If-

(II M Medium Specific



matin 1 iinrti.iiiir I iilmr

\lnli ll.iclnmiml Sciil

poimr Mntiuiii H.irlj'inmid Soil

pnMiir Pninl N'A

Krrrplnr Pnpntalinn (*«iMUniclimi \Vnilrr

Krctplnr A(!f. Adnll

I MM I I: <l

KMP

( Al ( I'I A III IN < II ( AMI PR RISKS

HI ASONAIII I' MAXIMUM F.XI'OSURF

C UYF

a\
o\
o

I'xpminr

Rnulr

Ptlrmal

Inprslinn

Radioiinclidr

nrPiilrulial

Concrm

Uiimiim 2.14

Illinium 2 in ' 1)

Radium 22* « l>

Railniin 27*1 < f)

Ihniinm 27« • l>

Illinium ,'10

Ihniium 7*2

1 rid, 'III ' 1)

('null

Hilnnim 714

Illinium .'IS • 1)

Radium JV. • II

Rldiiim ?.'1 ' II

llmMinn ??N • 1)

ll.n.nl,,, ?l'l

lln.u.iMi M.'

1 rad 711 ' 1)

11 mil)

Mrdiinn

rrc
Vilut

6 J>>f -01

6 74P 01

<>07F.-n)

"> W 01

iiiir ni

6 J7i: ni

inir.nl

imr ni

ft 7ip.ni

ft 74I: 01

ICUP ni

1 7 R f
; 01

g RMI in

6 4 ? | 01

7 »'>! 1)1

o ri7| : nl

Mrdinm

rpc
(Iniln

Pli'B

P'-'R
pri/n

pC'i'B

pCi'g

P( IR

PI'i'K

P<if l

P< 'ill

ft'i'f

P' 'i'g

r' 'is

p< *p

r1 ' c
p' ic
P1 ' K

Rnulr

r.p<
VlllIC

6J9R 01

6 2 4 F 01

907F 01

9 7IIP-OI

9nni-.nl

«.47P 01

7 HOP. 01

QOJF-n i

6 2if.nl

6 7-IP 01

9n7f .01

1 7RF (II

0 ROI' 01

f ,47( 01

7«9|. 01

Q07I III

R nil It

i-rr
UniH

pCi/g

pCi'B

P'i'P

Pli'g

pCi/H

P< ''R

pCi/g

P'i'R

pi'i-'n

P'i'B

pCi'g

P«' iR

P''i'l!

P''i|i

P' i'R

P< iR

rPC Stltclrd

fni Risk

( ilculitinn (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Fsposufe

J 27F 02

.1 24r.02

4 72f..O!

5 our n2

5 inr 02

1 14P-02

4 ior 02

4 77E 02

1 Sll:'l)l

1 HOI!' 01

2 M P ' O I

7 » ? f ' O I

! «!1:'OI

1 RM '01

7 7M '(II

2 Ml- '01

r^posiirr

1 'nil,

p("i.yrji/n

pCi-yfii/H

pCi-yriT.'n

p( i -vrar/ f t

p<'t yrai'g

p( "i-)ru/[(

pCi.ytit'H

pfi.ytai/j

pCi-yril/g

pCi.yrii.'u

pCi ytt'if

P' ''•>•'»"«

p( i (rai'n

p( i )rir'|,

pi i yni'f

p( i y-nr'g

("ancrr -Slope

Paclnr

2 I4r.-ll

fi57P.O«

6 74F. 04

1 2HR-06

ftznp.fKi

4 40P. 1 1

1 17F.-II

1 45F 10

444P 11

A20F..II

?9».r.-in

24»P 10

2 UP 10

1 7<r u
i ?«i u
i OIP m

('anrrr Slnpr

lid, u l>iiiK

Ri^V/yf pf r pi Vp <"il

Ri^t/yi per p< i'ji ^oil

Ri(li'V» pfi pf 'i/p ^"il

Ricl/yt pft p'Vp Miil

Ri<V') t prr p( 't'f! ^nil

Ri^L/v i p*"' p' * y. '•"'I

Ri<V/yr pn p( 'i'p ^oil

RisV.'yf pri pi i'p <"il

Ri^V'j'i pfi pf i.'p ^i'il

Ri^/vl pri p( i'R ̂ i'il

RUl 'yt pri p< i/p S'lil

RtsV 'M pri pt'i'p tnil

Risl \i pri p' i'p ̂ ('il

P i - V M |.ri pi I |- <"il

Ri-.l ,iprr pi ir '-'"I

Ri^ M pripl 1 >••.'»(

ll.i, l,-,i,,,,i,l

Caiitn

RiO.

7 III-. II

7 lp.ll1>

1 7P.H7

1 M 07

1 71 07

1 M 17

R II M

ftSF 17

R 01-'- 07

R Ml 10

1 IP in

7 n oo

Jill ll'l

r, M M')

',''1 1"

7 '•! 10

.' ''1 'IH

S II H»

(I) M • Medium Sprrifir



M.'Hio liinefianie I utme

Medium All Soil

l:xpoMiic Medium ('articulates

r>pnsuic F'nint A rea ( i

Ucccplot I'npiilatirvn Construction Worker

Receptor Age Adult

I All! I (. '«

RMP

CAI (III AIIONOI'CANCI :R RISKS

Rl ASONAlll l: MAXIMUM liXPOSURP.

CAI'I AIN'SCOVi;

Pxposmc

Uotilc

Inhalation

Radionuclidc

tit" Potential

Cdnccrn

\ lianiuni 234

Ilinnium 2'R » 1)

Radium 22f> 4 ()

Radium 228 i 1)

llioTium 22R i 1)

Ihmiiim 2.«)

1 horiurn 2.^2

1 end 210 " 1)

(Inlal)

Medium

1 l'(

Value

1 041- it)}

1 O.U:H).l

1 60P.M12

1 681: Mil

4 J5IIMM

I 5nr.»(>2

1 2') I - 'OI

1 r,')|:<()2

Medium

Cl't

llnils

pl'i/g

pCi/g

p( i/g

pCi'g

pCi/g

pCi/g

pCi'g

pCi'g

Rnulc

rrc
Value (1)

i.jor^oo

1 .1RP.MJO

2 26P:-OI

4 9.1P-02

5 R.M--02

2 Dtp-OI

4 4 I P - 0 2

2 2fiP-ni

Rtuile

lf'(

llnils

p(.'i/m

p('i/m

p( 'i/n»

pCi'm

p( 'i/n>

.... tp( i/m

p('i/m

pCi/in"

P.Pf ' Selected

fnr Risk

Calculation (2)

R

R

R

R

R

R

R

R

Exposure

I.54P.MM

I.5M:.K)J

2 sor; Mi2

545P. IOI

6 44P.MII

2 22I :M)2

4 R7P.M1I

2 1DKMI2

l:xposiire

Units

pCi

pCi

pCi

pCi

P( '

pCi

pCi

p( i

Cancet Slope

l-'acloi

1 4(IP.-(1R

1 2411.08

2 751: 01

<)')4P-I()

9f.SI :-()R

1 72P.IIR

1 <).1P.-I)R

.1 RM-'-f)')

( 'nntn Slupe

1 iifloi \ tnii';

HisV/pCi

Risk/pCi

Knk/pl i

Uisk/pCi

Risk/p( i

Kisk'p( 'i

RnV.'|i( i

RiikpCi

•|iil:il Knit All IfMI'l ]

t 'nnccr

l(r,k

2 2l-.(l<i

1 ')l: OS

6 'II (17

S .11 OR

f> ?l or,

.1 fll 01,

<MI: 117

') 71 1)7

<i <| MS

(I I See irspiiahlc p.nrliculnlcs rnoilrl ifi Altachnirnl l:

(?) R - Roiilr Spec illc



n.'iiio I inirfranic: Inline

Medium Mnckpround Soil

I tpnsutc Medium1 r.lltrcnl.ltcs

l-'.xpnsurc Point N/A

Iteccptnr Population- Construction \Voikci

Ueccploi Age: A(!ull

I A I I I . F d .19

RMF

( Al CUI AlinNtH CANCTR RISKS

RIASONAIII I MAXIMUM FXroSfiRI

< Ai'iAiN'S«WF

rH
o
H
iH
O

TxpOMMC

Route

I,*,.*!™

R.nlioniiclidc

of Potential

Cnncem

\ 'tanium 2.14

titanium 2>R ' l>

Radium 2 2fi ' 1)

Radium 22R » l>

Ihoriiim 22R ' 1)

Ihorium 2.U>

Illinium 2.12

1 end 21(1 • 1)

(lolall

Medium

P PC-

Value

f, 29F-OI

ft 241 (It

9 (I7| 01

97RP-0.

9 wiF-ni

fi4jp.(ll

7 ROP-OI

9 ii7i:-(n

Medium

FPC
Units

pCi/g

P< i'R

pCi/g

p( -J/K

P'-i'R

r'i'R

P'i 'R

P'VR

Route

FPC

Value (1)

R 42F-04

R 1f,F-(l4

1 221: 01

1 .1IF-0.1

1 IIP 01

R MIF.-04

1 OfiP: 0.1

1 22P-0.1

Rome

FPC

Units

pCi/m'

p( i'm

pCi'm'

P<i/m'

p( 'i'm

i

p( 'i/m

pCi'm1

I'pr Selected

for Risk

Calculation (2)

R

R

R

R

R

R

R

R

|:,po,UIt

9 JOF.-OI

9 21p 01

1 .141; 100

1 451; >oo

I4si;.oo

9 4 9 1 - 0 1

1 I7FM10

1 14|;<00

F^posnie

Units

pCi

pCi

pCi

p( i

pCi

p( i

pCi

,,(,

Cancer Slope

Factor

1 40F-OR

1 24F..OR

2 .751; -09

9 9 4 P - I O

9f>RF. OR

1 721 -OR

1 91F-OR

.1 R6F-09

( .inert Slnpr

lacloi Units

Risk/pCi

Risk'pCi

R,sk/p(i

Risk/p( i

RisV'pCi

RisV./pCi

Risk 'p ' i

HisV/pCi

"c!1,:,""1
Risk

1 .1F-OR

1 II OR

1 71 (19

1 .11(19

1 41 07

1 M-.OR

2 11 -(IS

1 ?l 09

iiit.ni Rut AII I«H'( )j 2 ii n ;

N A - N"t Applir.nMe

(1) ^co rcspirnlilr pnrlicnhles model in

(2) P. - Rome-Specific



Svnuiin I imclrninc \ utiiu1

Rcccptot Population ConMriiclMin Woikcr

Rcccplor Age Aclull

I A l t ! l: f. 411

RMI;
SI IMMARY Ol: RFCR'TOR RISKS

Kl ASONAI1I l: MAXIMUM PXPOSI HUi

( ' A P I AIM'S ( OVT

l:xp(isuic

Rimlc

l-'.xlcnial

Inpcslion

Ifih.ilalion

P.xposwe

Mcilium

Soil

Soil

Soil

P.xposwe

I'otnl

ArtaCi

Area (1

A r c a ( i

(iross

Risk

R.3P.-05

1 Ol: 05

5 JI:-()5

Dackgrnnnif

Risk

8.0F.-07

5 1P.-OR

2 1C 07

Tola! Ri>;k

Ncl

Riik

R 2i;.()5

1 (II: -05

5 .M-05

1 MMM



SYcn.itin limcfnimc Inline

.Mi-ilmm All Soil

I iposmi- Mnliiim All Suit

j-«posntc Poinl1 Atca (i

Kctcplot Population Resident

Kcceplot A(:c: Acini!

I MM I '. II

I t M l

< M < I'l . M K I N d l I ' A N i I I! l i lSKS

id ASIINAIII i MAXIMUM r.x
CAVI AIM'S (OVF.

ro
o
H
H
o

F.sposute

Ronle

•'xlrtn.il

Inpeslion

Radionnclide

of Potential

Concern

1 Itanium 2.U

I Itanium 2.VI ' 11

Ra<linm 226 ' 1)

Radium 22R < 1)

Ihinium 22R ' 1)

Ihoiinm 2'0

Thotium 712

1 eail 2 in ' It

(lolal)

1 Itanium 2.14

llianivitn 2.1(1 ' l>

Railinnt 22'i ' (1

Railntm 7?R ' 1)

Ihminm 2!R ' H

lliiuitimlMI

Iliotinin 212

It. 1,1 2 Id < 1)

iiolaii

Medium

F.PC

Value

1 04 F' 0.1

1 n.lFtdJ

1 61F.I02

.UiRF'OI

4 1M: '01

1 Mir '02

.1 211 '01

1 fi1V'02

I 041 .01

1 OIF ' 01

1 (.11 '0!

1 d«l 'III

4 'S| 'III

1 Mil i(12

.1 211 '01

1 611' >02

Medium

F.PC

limn

pCi/f

pCi/g

pCi'R

pCi/p

P< i'p

pi i'j.

P( i/p

p< i'p

pCi'g

p( ip

Pl'i'p

p< 'V

p( i f

pi ' »

r< i f

pci*

Route

r.rr
Value

I.04F.IO)

1 0.1 T 1 0.1

1 VtT.tOI

36«P.'OI

4.1HF.IOI

1 50F>02

1 2->F'OI

1 69F.'02

I 04F>01

I OIF 'O.i

1 MT. '02

i r.RF.'Oi

4 UP'OI

1 W02

1 2ii:'ni

i MI; '02

Ronle

FPC

Units

PCi/g

p(Vp

f*'i'g

pCi/|!

pf i/g

p(Vg

P(V(E

p(Vp

pl'i'j!

pCi/p

pCi'g

p( i'p

r'i n

pCl(!

r' '>'p

pfi'p

FPC Seleclr.)

Tin RnV

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Fxposure

1 ROF.'fM

I.7RF.IIM

292F'OJ

A.17F.'02

75JF '02

2 S^n'O.l

5 70I:.'(>2

2'J2F. 'OJ

i wr.'ofi

1 ORF.MIfi

1 77F.in?

1 R7I:. '04

4 VI >ru

1 W.'<I5

.1 4fiF. '04

i Tir.<m

Txposure

Units

pCi-year/p

pCi year'p

p('i yeit'u

pCi yeaT/g

pCi year/p

pCi yeat/g

pCi-yeat/p

p( i ytar/p

pCi

p(i

p(i

pCi

PCi

P'i

r"

P'i

Cancer Slope

I'ac lot

2I4F.- I I

6 57H-08

fi.14F..06

1 2RH-06

fi 20F Ofi

4401 Ml

1 97P-II

1 4SF.-IO

44.11^-11

62oi.;.ii

2i(.r in

J 4RI .|0

7 111 10

1 7M II

i ;RI n

1 0 1 1 01

Canret Slope

factor 1 'nils

RisV/yt pet p< Vp foil

Rislt'yt pel pCi'p soil

Risk'yT perp( i'p soil

Risk/yr pet pCi/p soil

Risk/yt pet pCi'V soil

Risk/yt pet pCi'p soil

Rislc/yt pet pCi/p soil

Risk/yt pet pCi'j: soil

Risk/pCi soil

Risk/pCi soil

RisV'pCi sorl

Rislr'|i( isoil

Ri'.lr'p''l S"'l

Rr.k p( i sinl

Ri'.V p( i'.nll

Pr,l r( i soil

Cnnt ei

Risk

1 11 07

1 ?l (H

1 01 02

2 II 03

.1 71 1)1

1 II 07

1 II lift

4 n 07

2 Rl 1)2

.1 •)(• II s.

1, 7| OS

•; <i us

'1 (,l (If,

1 II n'.

s 'II III,

1 II '".

1 »l -l.t

'" JliJ

(II M Medium Specific



SlCM.Itlll | tnlHMIMC llllulC

Mciliiiin Ibcki'mundSnil

osvnc Medium Mac k}:Miiiuil Snil

oMiir l'»i"l N'A

Icneplni Population Resident

lUTCplot Ape Adult

I Mil I (..I.1

I'MI

( AI (I 'I A I KIN (II ( AN( I It RISKS

RI ASONAIII P. MAXIMUM p

CAP! AIM'S COVr.

f: xposure

Route

:xtcrnal

niicslion

Radionuclide

ofrcilrnli.il

Concern

1 Itanium 2 14

llr.inium 2.1R ' I)

Radium 226 ' l>

Radium 22R ' 1)

Ihoiium 22R • 1)

llimiiim 2M1

Ih.miim .":

1 end 2 in i I)

(loull

\ 'ranium 214

1'ianiiim 2 IS ' II

Radium 22(. ' 1)

Radium 22R ' 1)

lh..,i,im 22R • 11

Ihimum 2111

Ihciiium 2.12

1 rid 2 in > 11

I lnl.ll|

Medium

r.pc

Value

629P 01

6 241- 01

907r oi

Q 7Rr ni

9 fin ni

6 4 2 1 1)1

7 HOI ni

9(171 0|

(. 291 .01

f. 2JI III

Q()7 | (II

1 7R| III

'i cm in

1. I1! Ill

7 fill ni

9fl7| ni

Medium

I:PC
llnils

pCi/p

pCi'g

pH'f!

pCi'U

pli'p
p(Vp

pCi'p

p< i p

p( t ' f L

p< ip

P< "<F

pfi'C

p< i p

pl'lp

p< ' f

p( i p

Roule

r.pc
Value

629P. 01

f, J4P 0)

9.0711-01

9 7RF 01

9 R(ll 01

6 4 2 T 01

7 ROl; ()|

9071- 01

629P 01

fi 241: 01

907i:'oi

9 7RI: (II

•) KfH (11

f. 421 01

7 Rcir.-OI

907T 01

Ronle

M'(

UniK

pCi/g

p<i'p

pCi'p

p( i/p

PCi'p

PCi'p

p( i'p

P<'i'p

P' i'p

p( i p

pi i p

p< i'p

pri'p

p( •(•(.•

p( i/p

pCi'M

IP( Scleclecl

for Ri?k

( alctilalionll)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

l-xposuic

1 (W'OI

1 ORI- 'OI

1 W.'OI

1 69P.IOI

1 701 1 01

1 III <OI

1 17P.I01

I S7i; ini

(S Mir .02

6 5U.'02

9 52I . 'n2

i nip. .in

i oil-: 'Oi

C> 74P MI2

R 29P.02

9 12P'02

r.xposute

Units

pCi yeaf'p

p( i year/p

pCi year/p

pCi year'p

pi 'i yeac'p

p( i yeai/p

p('i year'p

pi i year/p

pi i

p( i

r"

pli

p( i

p( i

pi i

pCi

C'anret Slope

1 actor

2 1 4 P M

ci 57P.-OR

A 74P. 06

.1 2RP Of,

f, 201 Of,

440P II

1 97I: II

1 4M 10

4 4 4 P II

<">2(ll: II

2 %l 10

2 .IfilMO

2 UP 10

1 7 S I . - I I

1 2«l II

i on; (w

( im er Slope

1 nclni 1 Iniu

Ri^k/yr pel p( i'r «'H

Ri";lc/vr per p( 'if <;oil

RisV/yr pel p( i'jr <"il

Ri^k /yr pel p( i it -.oil

Ri^k'yr pci l^< i )• '.nil

Ri-.k/yi per p( if ^nil

Ri^k- 'yf prr p( i'f. ^'"1

Rir.k '>r pel pi i I- ̂ oil

R Me -pi 'i ^iiil

RisV p(Hi>,!

Ri^k'pl i^..ll

Rnk pi i -....I

Rr,l pi i 'ml

Ri'.k (,( i -,.ul

Rnk.pl iv,,,l

Ri'k'pl i '..ill

MarViMiniiicI

1 nni er

Ui^k

2 11 10

7 1 1 0 7

1 II III

•> M (I";

1 II III

'I'll Id

2 71 III

J 11 (I'l

2 ;i ll-l

2 'ii m

•\ II l>»

2 fl lit

2 M (17

2 -11 ( ! '

! '.1 111

} 71 II?

'I f,l 117

1 '.1 HI, ||

(I|M Medium Sprcilir N A Nut Applicable



rcunmi I irncft.itnr Inline

.Medium: All Soil

xposuic Medium- llome-(iloun Produce

1-xpoMirc Poinl Area (i

Iteceptor Populaliorv Residenl

Ucccptor Age. Adult

I Alll l: d- t j

RMP

( AI ( (1 A I ION (>T CAN! PR RISKS

Rl ASMNAHI I MAXIMUM I XI'OSI'KI

I'AI'l AIM'S ( ( IVP

O
H
H
O

l -TpOSUIC

Rome

ngcMton

Rnclionnrliilr

of Potcnlial

Concern

\ liDtiiirm 2.^4

Mranium 2.1R ' 11

Radium 22fi ' I)

Radium 22R ' 1)

Thntium 2?R ' 1)

lh<utuiu 2 In

Ihoriimi 2.'2

1 c. i.l 2 HI ' 11

( loinl)

Medium

I:PC

Value

1 04I:.»0.1

1 niT'Ol

1 Ml «U

} 6Hi;»OI

4 WOI

1 50i: '02

.1 29P'(II

1 Ml '112

Medium

r.pc
Moils

pCi/g

pCi'g

pf i/g

r< i'g

P( i/g

P< >'R

pCi'g

p( i/g

RtMttr

nrf
Value

1 04P'0.1

1 OM.'OI

1 69PUI2

Jf.RP.'Ol

4 J5P'OI

1 5nP'l)2

.1 29P.'OI

1 r>9l '02

Rome

P.PC

llnils

pCi/g

pCi/g

p( Vg

p( i'g

pCi/g

pCi/g

pf i/g

P<'i'R

PPCSeleeleil

for Risk

Calculalion (1)

M

M

M

M

M

M

M

M

p.xpnsure

649P»05

6 4 2 P ' 0 5

I.(I5P.'()5

2 29P«04

2 TIP 104

9 JSP '04

2 05P'04

1 05P '05

Ptposure

llnils

pX'i

pCi

Pri

pCi

pfi

p( i

P'i

pCi

( 'anrcr Slope

paclnr

444f - . l l

fiznr-ii

2 W.-IO

2 4RII-IO

2.nr-in

J 75I:.-M

.1 2RI :-II

i oi r -iw

f 'nrucr Slope

1 aclut (Inil-;

Rkk.'pl'i soil

Ri<l/p('i loil

RK|,,|.( , soil

Risk'pCi soil

RisMpCi soil

RiiV'pCisoil

Risk'pCisoil

RisV '(ii'i soil

( ant ct -

KisV

7 ')! (15

4 (II 115

1 II (15

5 7|:.|«i

(, \l -III,

.\ ST llfi

1, 71- (17

1 II- 114

I M - Medium-Specific



I AMI I (' •!•)

HMP.
I Al I \>l A I I U N or ( AN! I R R I S K S

HI < \ S n N A I U I M A X I M U M I XTOS|i|U

( ' A T I AIN'S I < > \ r

VD
O
r4
H
O

niHin litni'ltnmp 1 ultnc

ilimtv H.irkjMntmd Snil

uMiic Medium H n m c - f i t o w n I 'mdiirc

1 ' t fmMnr Pmnr N'A

Urtrpmt I'ofnibtinn Resident

Kcccptm A^e. Adull

,. 1C

Rnnir

Ingestion

KTlmmirlKle

nf Pnlcnlial

( nnrein

1 'lanium 2 14

I'l.inium 2.18 < 1)

Radium 22fi « l>

Radium 228 ' 1)

Ilidiium 228 i 1)

Illinium 210

1 Imiium 212

1 ead 210 « 1)

(lolal)

Medium

PIT
Value

ft 29P 01

ft 241 01

<J07p.nl

9 7RP 01

9 BOP -01

ft 421 01

7 891 .01

9 0 7 1 01

Medium

PPC

1 'nils

pli/g

pCi'g

rii;B

P'.'g

pCi/g

pl Vg

pc,g

P< 'K

Runic

PPC

Value

629P.OI

ft 24P 01

qmr.-ni

<>7fip.ni

9 80P -01

6 4 2 P - O I

7 89P 01

907P.IH

Runic

PPC

1 >nils

pCi/g

P'i 'P

p( VR

r< i'g

pi i'g

p(i 'g

pi'i'g

I'Ci'fS

1 PI Seleiicil

fcit Risk

( 'alculalion ( 1 )

M

M

M

M

M

M

M

M

P,p,,UI,

.192P.02

lR9r.<)2

565PH.2

ft()9Pl02

ft 1 IPKI2

4 (Mil <02

492P.<(I2

5 ft SI 102

,:„„,„

Units

pii

pii

P'l

pii

p(,

pf i

pi i
p'i

I '.TIHTI Slope

Paclor

444P- I I

ft 20P.||

29M:.m

2 48P in

2 IIP ID

.1 7 M - I I

1 281 II

1 II IP. (19

1 ancei Slope

1 actor 1 lulls

Hisk/pl i Mill

Risl/pl i Miil

Risk/pi i Mill

R,,k/p'iM,,l

Risk,V( i ,,>,!

Ri^/pdM,,!

Risk/pli -.ml

RiskVis.nl

< :u>i IM

R i^k

1 71 08

7 41 08

1 7| 07

I M 07

1 -11 <H

1 M -IIS

1 1,1 08

5 71 117

1 II 01,

(II M - Mr, l imn S



Srcii.liin I imrfi.iNir I itluic

\lrdiunr < !niundvi.itfr

Exposure Medium (imtmdualrr

l :xposwe Point I Ippcr (il.iri.il Atjuifci- lap Water

Acceptor Punutolmiv Resident

Krccpliu Age: Adult

I All! I ''''5

RMI:

( Al C|i| AI IONOFCANITR RISKS

1(1 ASONAIII l: MAXIMPM I:XI'OS( IRI

I'MM AIM'S mw

H
o

1 tpminic

Ronlf

Ingcslinn

Rnili(iniirli>lc

ofPftleniial

( oncctn

I Irnniuin 2.14

R.idiiim 22R * »)

Ihmium 2.10

Medium

rn-
Value

4 nir«oo

4 f,f.l:"t)l)

1 7 1 1; i mi

Mcditmi

RP(

('nils

pCi'l

p( i/l

p( VI

Riiule

l-Tf

Valut

4 OIK HID

•I6fil:»00

1 7ll:im)

Rniitc

I-PC:
Units

pCi/l

pf i/l

pCi'l

l:l'( .Selected

for Risk

Calculation (1)

M

M

M

Pxpostlrc

R 41 F. < 04

9 7Rf:M)4

.1 5«r"04

l:xpn*i\HC

Units

p( i

p( i

p(i

< 'anccr Slope

Factor

444I-.II

24fi :- in

.1 75 I - - I I

< '.TIHCI Sln|)C

Fnctor 1 'nits

Ri..V'|.l i «.nlrr

Rislt/pt 'i \va)cr

Ri^l</|il i «al.-r

( in, rr

Rkl

1 71 III,

7 .11 (15

1 H (In

( D M - Mcclinin-.Specilic



Medium M.lckpfound (irnund\olcr

I'xposme Medium ll.Tfkptoirnd (ifoundwalef

l^posiuc I'niill: I Ipprr (ihrial Aquifer- lap Water

Receptor Population Resident Adult

Receptor Ape: Adtill

I All! I 6-16

RMI:

CAIC t ' l A I IONOCCANCI-R RISKS

Rl \SONAIII l: MAXIMI'M PXI'OSI'Hr

CAIMAIN'SCOVP

00
o

I:^JK«\HC

Rniilf

nprstion

R^tiinnutlide

o! f'nlrntial

I'onrcrn

1 'ranium ?.14

Radium 22R i 1)

1 hot mm 2 ̂ 0

Medium

1 P(

Value

2 IOT'00

2 25P.iO<1

Mir ni

Medium

rrr
('nils

p(Vl

p('i1

p( i')

Route

ITC

Value

2 IOR'00

235noo

ft jir.-ni

Route

PPC

(Inilit

pft/1

pCi/1

pCi'l

P.PC Selected

Tot Risk

( alrulalion (1)

M

M

M

F. uposure

4 4 i r«04

4 72r '04

1 VIP. '04

P.*poMife

tllllK

pCi

Pn

pCi

Canret Slope

1 arlor

444F..II

24RF. 10

3 7 5 P M

Canrcr Slftftc

1 M lot 1 'nil-;

Riik/pCi waler

Ri-;V/p('i water

Ri^V'p( i «nlci

11.1(1 Mtllllllll

( ar»er

Ri^k

2 OP! (V,

1 21 0^

1 1)1 07

(DM - Medium Specific lol.il Risk P I4I15J



en
o

riiaiio liiuclKimc Inline

Receptor Population Resident

Receptor Ape Ailull

I AMI l: (,.17

RMI

SUMMARY (H : RKTI'KW RISKS

RI ASONAHI i MAXIMUM r
CAM AWS rovr.

H
O

Vtxpnsrire

Ronlc

Internal

lnpc<;li(in

hiF)nh(>on

l-xposiirc

Medium

Soil

Soil

llnnic grown Ptiiduce

( irnnmhvaler

Rnclnii Decay rmdiicls*

pxpnsme

Point

Area (i

Area (',

Area (i

1 'pper (ilacial Aquilcr -
lap Water

Area f i

t iross

Risk

2.Ri;.n2

.1 ? i;.(i.)

2 2I-.-04

2 ir-n.-;

? «r 02

Uackgrnunrt

Risk

2 71-04

1 ')|;-()fi

I n;.(m

i 4i:-n5

4 Jl .IM

Ncl

Risk

2 7l:-()2

.1 7I--O.I

2 21 III

1 M -n^

7 7 I - - M ?

I.HM IU',k || IM 01

It is mil pnssihlt in use U A( !S iiwllimliilnpx In quantify llie r isk frnni i.ndnn drrav pnnlirrts in Ilic ahsence nl radnn arid i.idim dcray pindncl data

Iheid'me, llie railim irdialalmn pallma\ lisk calrtilalril «itli HI-SRAI) is 1111 lirdrd hero



cenario I inuTi;unc I uUlic

Medium All Snil

I xpnsuic Medium All Si.il

l.xposlire Pninl Are. l f i

Receptor Popnlalinn Resident

Receptor Ape Child

I AMI I (• JS

HMI

t Al ( I'l MIONOI CANCI R RISKS

III AMINAIII I- MAXIMI'M I M'OSIIRl:

CAPTAIN'S f'OVF.

O
H

l:.xposmc

Rnule

1 sternal

Inpe stion

Raxlinnnclide

of Potential

Concern

1 'ranium 2.14

Uranium 21H > 1)

Radium 226 t [1

Radium 22R i 1)

ihmiiim 22R i I)

Thorium 210

Thorium ? *2

1 cad 2 ID ' 1)

(lolal)

I 'laniimi 2 M

Uranium 21R ' II

Radium 226 ' 11

R.i.huni 12* ' H

Ihmiiim 2JR • II

lluMiuni Jill

Ihmiiim 2 <2

1 tac)2 ln • 1)

(h.l.ll)

Medium

ire
V.il.ie

1 (MF'0.1

i njF.'OJ

1 fc9P.'02

UiRP'OI

4 1M:. '01

1 ^nC'02

1 29r.'0i

1 69I-!' (12

i \i-\\ *n\

i mi >ni

i (,ir 'oj

i r,«l '(H

4 IM '1)1

1 Mil .11.'

1 2'M '(II

1 1,11 '02

•

Medium

FIT
llnilit

pCi/g

pCi/g

pCi/d

p(i/g

p(i'|!

p(i'p

pCi/g

P<i'p

pCi'g

r '- ig

pi i'g

pi i'p

pCip

P' 1C

r< • v

p' > '?

Rnulc

r.w
Value

1 (MF.iOJ

i ojr.'O?

1 69Ri02

3 finrioi

4 ^M '01

i.joi;«02

J 29F.IOI

1 611r'02

1 O-IP.'O!

i nir '01

1 Ml: ' 02

1 (,RI '(11

4 IM 'III

1 Mil .(12

} 211 Mil

1 Ml '(12

Rome

r-.tf

Units

pCVg

pCi/g

Pf'i'g

p(i'g

p(Vg

pCi/g

r« i'p

p( i'g

r( i p

p( i-(t

p( i p

pCiy.

p< 1 p

p( If

pCi F

p( i'p

FPC Selected

Tor Risk

Calculalinnll)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

P.iposute

3 5or:.«oj

.1 46F.I01

5n7F."02

1 24F.I02

1 4(-,F'02

5 04 1:102

i . 1 1 r: • 02

5 f .7T '02

4 17| '(!<.

i Ml M)^

7 101 '04

1 SM ' (14

1 Rl| '01

(. 101 > ( )4

1 'R r -04

7 KM- <04

Ftpnsure

llnils

p('i-ycai/g

p( i year/g

pCi-ycai/f

pCi >ear/g

p('i ye.ic'g

pCi year/g

p('i year'g

p<"i year'g

pCi

pCi

p( i

p( i

p( i

p( i

p( i

pCi

Cancer Slope

factor

2.I4F.-II

6 5 7 F OH

A 74F 06

} 2RF 06

620F 06

440F II

1 97F II

1 4S.F |0

4 441 1 |

6 ;oi: 1 1

2iM in

2 4RI 10

2 Ml ID

1 7M ||

1 2SI II

1 Oil 09

Cam et Slope

Tnrlor 1 'nils

Rislc/yr per p(Vp soil

Risk/yr pet pCi/p soil

RisV/yr pet p( i'p soil

Risk/yr per p( i/p snil

Ri'A'yi pri p( i')' '.tiil

Risk/yr per pCi/p soil

Ri'l'yr pc( p< i v sntl

Ri<.l</yr prr p( i'p snil

Risk'pl i siiil

Risk 'pCis.nl

Ri(V-p( i inil

|l|..l |.( 1 >n,l

llnV'pl 1 ...ill

Ida p( i -,..,!

Ri^l pi isnil

Risl'pl i "ill

( .'in< rr

Risk

7 M (IS

? M 01

1 HI 01

4 II III

") II HI

? 21 (IR

2 21 00

R ;i (IR

5 41 (H

1 'H IK

; 7i os

? II rr

I ' l r..

.t ;i nr,

7 II II',

4 S| II?

7 ;i (is

1 M HI

(DM Medium Sprl ifii



Si cnitin

Mnliimr

t-xpmwc

RcfCplOt

Receptor

1 imcCr-imc

I1.il It'-miiM

MiMitnn !1

Tdint: N/A

Poptibtton

Ape: Child

1 tilurc

ISnil

Rc^itfcnl

I..Mil I I, 4')

l ( \ l l

(AM I'I A I ION (II CAN( II! ItlSKS

l!l ASONAHI I MAXIMUM I :XP()SIIRI

f 'AP I AIM'S COVF.

H
H
H
H
O

I'.xpnsiirc

Route

Ixlemal

npeslinn

i'

Ratlmniprlluc

of I'otenliM

Concern

1 It.initim 2.14 .

1 Itanium 2.1R ' l>

Railiiim 226 ' 1)

Railium 22R ' 1)

Illinium 22R • 1)

Ihorium 210

Ihmium 212

lr.nl 210 ' 1)

(Inlal)

1 'raniimi 2 14

llranium 2.1R • 1)

Railiiim 2!d ' 1)

Ra.lium 2.'R • 1)

lluitluin 22R < 1)

Illinium 2'»

Illinium 2<2

1 c.nl2IO i 1)

I IlllAll

rrc
Value

629R 01

6241;. 01

")07F.OI

9 7nr oi
i) Rdl 0|

f. 42H 01

7 sir. ni

tmr. 01

f. 211. ni

6 2 4 1 01

i mr. 01

t 7RI: (\l

o »(ir HI

fiJ.M (II

7 Rll (II

9071 01

i-:i-c
Units

P'i'p

PCi'R

PCi/R

pCi/p

p( i'p

p(Vp

Pi i'P

p( i'p

P< ''R

P' ''ft

P' 'i'f

P( '!'(-•

p( i-f

P( i P

pd p

pCi.p

rrc
Value

629F 01

6 24F 01

107F.OI

9 7RI:. 01

9 ROF 01

642F 01

789F 01

9fl7F. 01

6 zir.ni

(, 24I: 01

9071. 01

0 7RI (l|

i) Rill III

64.'l (II

7 wr.nt

907F 01

F.P(

1 Initi;

pCi'p

pCi/g

pCi'p

p( i'p

pfi-p

P< if-

pCi/p

pCi'p

pCi'p

p( i.'p

pCi'g

p( i'f.

p( i)!

pi i'r.

p( i'p

pCi'p

I:.PC* Sclecled

Tot Risk

CalciilaltnnUI

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

z.nr.ioo

2<v>r.'0o

J05F'00

3 2«r:. 100
.1 291 1 0(1

2 i^r'oo

2 6 M;. i(l(l

.1 OM • ion

2 64F. '02

2f,?l '(12

.1 *ll. '(12

•1 III.' II.)

4 l?l Ml.'

2(,'l| ' (12

1 121' '02

l R l f ' 0 2

1 'nils

p<'i-year/p

pf'i ycar/R

p( i ycar'p

p( i ycar/g

p( i >car.p

p( i ytar/p

p('i year'f!

p('i year/p

P< '

p( i

pCi

pCi

pCi

pCi

I'Ci

p( i

1 aclor

2 Ml II

6.S7F.-08

A.74F-m>

.1 2RI" 06

6 20I: 06

4 401: 1 1

1 97F II

1 4^F 10

4 4 4 1 II

6 201 1 1

2 9M 10

2 4SI 1(1

2 1 1 1 Id

1 7M II

URI II

1 oil- 01

1 arlin 1 'nils

Risk/yt pet p( Vp. snil

RKVyT pel p( i'p si>il

Ri>iV'yr per pCi'p soil

Risk/yi per pCi'p. snil

Risl ')t pri [i( i p suit

Rislc'yt pet pCi'p ";»>il

Risl(/\r fcf f'Ci'l'. ^inl

RisV'yi pel pCi'p snil

RisVpCi snil

Risk p('i M»|

Risl.pCi Mill

Itisl rl i -.ml

P,vl p( IM.ll

I'r. 1 |.l i M,,|

R...I |.( iMiil

I'rt ,.(, <oil

ll;»( kpnuinil

( \inrcr

Risk

4M: II

1 41' (17

2 IMH

1 II 11^

?(l l (is

1M: II

s 21 M

4 .11 III

•i 21 MS

1 21 (IR

1 (,l OR

1 II 117

1 01 117

') M lit

1 III (l«

III <IR

1 «l (U

7.11 117

(l| M Mrilinin Spciific N'A Nul Appl»»l'lc



n.iMo I ifuefi:iniC' I iiluir

Medium All Soil

[ xpci^t i rc Medium I l<imc-( ir<m n Pnidui'e

I xpnsme Poinl A tea ( i

Keceptnr I'npiilnlinn Rrticlrnl

Kcecplnr Age: ( hild

I Alt! I (> Ml

RMI:

( Al C(i| MIONOIM ANCTR RISKS

HI ASONAlll I MAXIM! iM I XPOSI iRI :

CAP I AIN'SroVi:

H
O

r tpo<uic

Rnule

Inflection

Radinnucliclc

of Pnlenlial

( nncctn

Uranium 2M

llr.inium 21R < 1)

Railrum 226 • 1)

Radium 22R ' 1)

Ihntium 22« > 1)

Ihnrium 2 '0

Ihmium 2.12

lend 2 Id « I)

(lol.il)

Medium

ire
VnUif

1 n^rin.i

i n<i:un

i r,')i:'02

jftur.'di

4 .i5r:Hii

1 5m:Mi2

j 2ir'ni

1 Ml U)2

Medium

ITC

(Inils

pf'i/g

p( i'g

|.( i/g

pfi'g

r' i'g

pt - j /g

pCi/g

pt i'g

Rnule

rrc
Value

i n^rMi.i

i n.u-'ni

1 Ml-' 02

3 68! Mil

•) wm

1 5()i;t02

3 29r«ni

1 6911 1 02

Rnulc

r.pc
Unils

p( i/g

pCi'g

P< i'R

P< i'R

p( i.'g

pCi'g

pCi'g

p( i/g

1:P( Sclrcled

for Risk

( nleublinn (1)

M

M

M

M

M

M

M

M

l-sposme

5 R«(-i04

5 R2I:<04

9 5.in'03

2nsr;io.i

2 46|-4(I3

R 47|:H)J

1 RM:M)1

9 . S S p t O J

!>po«:ufc

llnils

p(i

p(i

pCi

p( i

p(i

P< i

PCi

p( i

( 'anccr Slopr

f-aclnr

444! :- II

62(ir.n

2 96I: -1 (1

2 4 R P - I O

2 31! Id

3 751 1 1

3 2fll: II

1 (III (19

( ':im ci Sln|>r

1 irlnf 1 'nil';

Ruk.'pCi ^iil

Ri^l</p( i <nil

Risk/pCi viil

Ri^k/pCi^iil

Risk/pi i ^.ul

KiOi/p('i ^ul

Ria/pCi«nl

Ri-.k'p( i <.iil

( :im ri

lii^k

? rd or,

1 III III,

7 HI IX,

5 71 (17

5 71 II'

3 21 ii'

1, II IIH

'» dl 1)6

2dl -05

(I) M -• Meiluim-SpcTific



Medium Ibilc.'lnmiilSnil

,1 tpmuic Medium Home (irnun Produce

I xpnlllrc Point N'A

Uereptm Population' Resident

Rcccplm Ape: Child

1 Mil I I. M

RMI

I All I'I A III IN Ml CANCI R RISKS

HI VSIINAIH I MAXIMI'M I XI'OSl'RF

CM'IAIN 'S COM

H
H
O

Fxposuie

Route

upeslion

Radinnuclide

of Potential

Concern

1 'raniiim 2.14

Uranium 2.1H • 1)

Radium 226 < 1)

Radium 2 2ft ' 1)

Ihoiium 22R > 1)

Thulium 2'n

Thorium 2*2

lead 210 ' 1)

(Total)

Medium

FPC

Value

629F 01

6 24F. 01

907F 01

9 7RI 01

9ROF 01

642F.OI

7 Ml- .01

9 071 01

Medium

FPC

Units

pc'-'ft

P<"''g

Pf "ft

pCi'p

P'i'P

p( i'p

P< i'p

P'i'g

Route

FPC

Value

6 29F..OI

624F..OI

907F.-OI

97RI 01

9 ROF 01

642F 01

7 mt. 01

907F. 01

Route

FPC

Units

pCi/p

pCi'g

p(i/g
pfi'p

pCi/p

P' i'P

pci'p

P< i'R

FPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

Fxposure

3.55F.ini

3«r-oi
5.1 21": " 01

5 52F. '01

5 54F. '01

Jwr.'Oi

4 4nCiOI

5 I2F 'OI

F.iposure

Units

P'i

p(i

p(i

pCi

p(i

pCi

p(i

p< i

Cancer Slope

Factor

444F.-II

f.ZOF.-ll

296F..IO

2 4RF'.|n

2 JIIMO

.1 7MMI

? 2SF.-II

1 OIF.-09

( 'am rr Slope

Factor 1 toils

Risk/pi i soil

Risk ('(. soil

Risk/pCi soil

Risk'nCiwiil

Risk/pCisiiil

Risk/pCisnil

Risk/pCi soil

Risk 'pCi soil

Markpioiiod

t aocer

Risk

1 f,F rw

2 21 HO

1 M OR

1 \\ IIS

1 M D»

1 4i: in

1 M ll'l

S 21- OK

1 III: 117

(I) M - Medium-Specific N'A Noi Applicable



kctiruio I Mticdamc. Inline

Medium: f iroundxvalcr

xposutc Medium (mu«ulv>.M<M

I :xposurc Poinl I Ippci (ibcnl Aqnilri-'lap Water

Iteccplor Population: Resident

Kcrcploi Age: ( hild

1AIII I fi 52

RMIl

CAl CIU A110N Ol: CANCI-'R RISKS

I!I:ASC)NAII1 T MAXIMMM I-'XI'IISMRI-:

CAIMAIN'SCOVI-

H
H
H
O
•5J1

Rouic

Ingcstion

of Poieniial

Concern

1 Itanium 234

Radium 228 ' l>

Ihmitmi 210

\ \ \

Value

4 nii:>nn

i 7 iPtno

fPC

t'nits

p(i/l

p( VI

p(i/l

HPC

Value

4.oir-:uHi

1 7ir.u!o

CPC

Unilit

T"!

p( i/l

F:PC Selected

for Risk

Calculation (II

M

M

M

R 41 1; > O.I

.1 5RI Mil

llnils

p( i

p( i

Factor

4 441 II

2 48! -10

^ 751 II

Ri^k'|)Ci walci

Ri^k'p( i \\:ilci

Ri^k'pCi walrr

Ri -k

1 7i (i;

? .11 IK.

1 II 117

(I) M - Medium..Specific lnl.il l!l«l



in

n.iMo I imclr.imc. I'liluic

Medium1 (iniiindualer

poMMC Medium: Cirountlu.ilcf

Fxpniipic Pninl: I Ippcr (ilncial Aquifer- Tap Wai

Kcceptm Pi'pvilalion. Resilient •

Kcceptor Age: Child

I Mil l: d 5.1

RMI;
CAI (HI AIIONOI ( ANCMR RISKS

Rl ASDNAI1I I! MAXIMUM
CAI'IAIN'SCOVi;

,: ,,c

Rome

l..*«i,..n

R.ndinnutlide

of Potential

( "onrcm

1 'ranium 2.14

Radium 22R ' 1)

Ilinmini 2. in

Medium

rpc
Value

Morton

2 251' '(HI

6 3.11: ni

Medium

rpc
Unit;

pCi/l

pCi/l

PCi/.

Rnule

rpc
Val.it

.2 inp»oo

2 251 '00

6.VU--OI

Rnule

rpc
Units

pCi/l

pCi/l

PCi/l

r PC Selected

fnr Risk

Calculation (1)

M

M

M

r,P.u,e

44IF.40J

472r.M)J

I.JJF..OJ

,,p,,,,e

Units

pCi

pCi

pCi

Cancel Slope

Factor

4.44T:-M

24RIMO

.1 7 5 1 - 1 1

( 'anrei Slope

1 nclur Unils

Ri.sk/p('i «nler

Risk'pCi ".Tier

Risk/pr' , water

M":;:""«,-.k
2 III-' 1)7

1 .'1 <\(<

5 III IIR

( I )M - Me'dium-SpcciHc iit.il li



Si-cnnriii I imcftarne l:nliiic

Receptor Population Resident

Receptor Age: Child

I All! l: f. 5-4

R MI-

SI IMMARV Olr Rncp.l'TOR RISKS

RI :ASONAHI i; MAXIMUM I-XPOSIIRI:

CAPIAIN 'SC OVi;

rH
iH
H
O

Exposure

Route

rxlcmal

Inpcstion

Inhalation

lixpnsure

Medium

Soil

Soil

Home-grown Produce

(iroundwaler

Railun Decay Products*

pxposiire

Pninl

Area (i

Aica (i

Area (i

Upper (ilacial Aquifer -

lap Water

Area (i

CHoss

Risk

54P.-0.1

1 5I:-(M

2 01- -05

2 911-06

i or. -02

nackground

Ri.sk

5.217-05

7 4(1-07

1 OP.-07

1 4[;-06

1 Oli-04

lolal Rnk

Net

Risk

5 ir.oi

1 S|-.(l.|

201-OS

1 51 HCi

1 •)! :-02

2 4r -H2

ll is not possible In n<;c HAl iS nifllMnlnlnpy lo(pinnlir> the risk fntrn railnn drc-iy prciiluch in the absence nf ?ai!nn and tadun drcay pinilurl data

1 bcTcltnc, the radnn inlial.il inn paltmav risk c a leu la led \\ ilh RI SKA I) is inrluitcd here
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T^K; I

SELECTION OF EXPOSURE PATHWAYS

CAPTAIN'S COVE

Scenario

Tiniefume

Future

1

Median

Surface Soil

All Soil

Surface Water

Sediment

Groundwater

Exposure

Medium

Surface Soil

Alt Soil

Particular

Surfice Water

Sediment

Groundwater

Exposure

Point

Area A and

AreaG

Area A

Area A and

A read

Am and

AreaC

Retention Ponds and low area

Retention Ponds

Underlying ihe Site

Receptor

Population

Trespasser

Site Worker

Visitor

Construction Worker

Resident

Conftmctiofi Worker

Trespasser

Site Worker

Resident

Trespasser

Trespasser

Site Worker

Resident

Receptor

Age

Adolescent

Adult

Aduli

Adult

Adult

Cnild

Adult

Adolescent

Adult

Adult

Child

Adolescent

Adolescent

Adult

Adult

Child

ElpOSUTt

Route

Ing tit ion

Dermal

Inhalation

tngestion

Dermal

Inhalation

Inhalation

Ingeition

Dermal

Inhalation

Ingesliofi

Dermal

Inhalation

tngestiort

Dermal

Inhalation

Inhalation

Inhalation

Inhalation

Inhalation

Inhalation

Derma)

Ingestion

Dermal

digestion

Dermal

Ingetlion

Dermal

Inhalation

Ingrftion

Dfftnal

Inhalaiiitft

On-Site/

OfT-Site

On-Site

On-Site

On-Site

On-Stie

On-Site

On-Site

On-Site

On-Site

On-Site

On Site

On-Site

On-Site

On-Site

On-Site

On-Site

On -Site

On-Site

On-Site

On-Sile

Off-Stie

OfT-Site

On-Site

On-Site

On-Site

On-Site

On-Site

, On-Site

On Site

On Site

On-Stie

On Site

On Siir

Type of

Analysis

Quanl

Quant

None

Quanl

Quanl

None

None

Quanl

Quant

None

Quant

Quant

None

Quant

Quant

None

Quant

None

None

None

None

Quant

Quant

Quant

Quant

Quant

Quanl

Quant

Quanl

Quant

Quftnl

Quant

Rationale for Selection or Exclusion

of Exposure Pathway

Contaminated soil may be encountered by trespassers while on -file

Contaminated soil may be encountered by trespassers while on-site

There are no volatile COPC in soil

Contaminated soil may be encountered by site workers while on-site

Contaminated soil may be encountered by site workers while on-site

There are no volatile COPC in soil

Exposure would be infrequent

Contaminated soil may be encountered by construction workers during construction

activities

Contaminated soil may be encountered by construction workers during construction

activities

There are no volatile COPC in soil

Residential development is possible

Residential development is possible

There are no volatile COPC tn soil

Residential development is possible

Residential development is possible

There are no volatile COPC in soil

Contaminated particles may become airborne during excavation activities

Vegetation and pavement or buildings would hinder the resuspension of contaminate!

respirable particulaies

Vegetation and pavement or buildings would hinder the resuspension of contaminate*

respirable particulates

Vegetation and pavement or buildings would hinder the resuspension of contaminated

respirable particulates

Vegetation and pavement or buildings would hinder the resuspension of contaminated

respirable particulates

Contaminated surface water may be encountered by trespassers while on-site

Contaminated sediment may be encountered by trespassers while on-site

Contaminated sediment may be encountered by trespassers while on-site

Potable use of the groundwater is possible

Potable use of the groundwater is possible

Potable use of the groundwater is possible

Potable use of the groundwater is possible

Potable use of the groundwater is possible

Potable use of the groundwater is possible

Potable use of the groundwater is possible

Pniahte u*e of the groundwaier i« possible

to
O



OCCURRENCE. DISTRIBUTION AND SF.I.F.rflBffoF niEMICAI.S OF POTF.NTIAL CONCERN
I.I TUNGSTF.N-CAPTAIN'S COVE ADJUNCT SITF.

CAS

Number

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7782-49-2

7440-22-4

7440-23-5

7440-28-0

7440-62-2

7440-66-6

Scenirio Timeftame: Current/Future

Medium: Surface Soil

Exposure Medium: Suffice Soil
Exposure Point: Am A

Chemical

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

(1)
Minimum

Cone en tr> tion

95.1

1160

194

0.06

6.2

631

3.8

0.28

49.3

1.6

12.3

79.8

Minimum

Qualifier

1

1

1

S

1

S

(1)
Maximum

Concentration

512

2480

1850

0.14

36.7

805

54

113

688

2.6

23.2

714

Maximum

Qualifier

J

J

J

Units

mg/lcg

mg/Vg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Location

of Maximum

Concentration

CC-SB-2 1-0-2

CC-SB- 19-0-2

CC-SB-19-0-2

CC-SB-19-0-2

CC-SB-2 1-0-2

CC-SB-19-0-2

CC-SB-19-0-2

CC-SB-19-0-2

CC-SB-2 1-0-2

CC-SB-21-0-2

CC-SB-19-0-2

CC-SB-21-0-2

Detection

Frequency

3/3

3/3

3/3

3/3

3/3

3/3

2/3

3/3

3/3

2/3

3/3

3/3

Range of

Detection

Limits

0.65-0.79

1076-1314

3.23-3.94

0.11-0.13

8.61-10.5

1076-1314

1.08- 1.31

2.15-263

1076-1314

2.15-2.63

10.8-13.1

431-526

Concentration

Used for

Screening

512

2480

1850

0.14

36.7

805

5.4

11.3

688

2.6

23.2

714

Background

Value

(2)

m
(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(3)

Screening

Toxicity Value

..

..

I.6E+OJ N

..

I.6E+O3 N
_

3.9E+02 N

3.9E+02 N

-

5.5E+00 N

5.5E+02 N

2.3E+O4 N

Potential

ARAR/TBC

Value (4)

400

N/A

N/A

2

130

N/A

5

34

N/A

0.7""

6000

12000

Potential

ARAR/TBC

Source

SSL

N/A

N/A

SSL

SSL

N/A

SSL

SSL

N/A

SSL

SSL

SSL

COPC

Flag

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

(5)

Rationale for

Contaminant

Deletion

or Selection

NTX, ABKG

NUT

BBKG

BCTS

BCTS. BSL

NUT

BCTS. BSL

BCTS

NUT

BBKG

BCTS, BSL

BCTS, BSL

(1) Minimum/maximum detected concentration.

(2) Background values from LT-MP-5, LT-MP-5B, LT-MP-I ID, LT-MP-IIDB. LT-SB.I3, LT-SB-I3B. LT-TP-06. See Appendix A.

(3) U.S. EPA Region III. I998d, Risk-Based Concentration Table, Soil Residential RBCs

(Cancer benchmark value - IE-06, HQ - 1.0)

(4) Soil Screening Levels Migration to Groundwater 20 DAF (mg/kg)

(5) Rationale Codes Selection Reason:

O
M

Deletion Reason:

Infrequent Detection but Associated Historically (HIST)

Frequent Detection (FD)

Toxicily Information Available (TX)

Above Screening Levels (ASI.)

Above Background Levels (ABKCi)

Above CTS (ACTS)

Infrequent Detection (IFD)

Below Background Levels (BBKfi)

No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSI.)

Below CTS (BCTS)

Definitions: N/A = Not Applicable

CRQL - Contract Required Quantitation Limit

CRDL • Contract Required Detection Limit

COPC = Chemical of Potential Concern

ARAR/TBC - Applicable or Relevant and Appropriate Requirement/To Be Considered

RBC = Risk-Based Concentration

CTS = Concentration /Toxicity Screen (See Appendix C)

E = Estimated Value

J = Estimated Value, compound present below CRQL but above IDL

C = Carcinogenic

N = Non-Carcinogenic



x•n'RRF.NrF..i>isimni'iinN AND in ret it Ji-m îir.MtrAi.s or POTENTIAL CONCERN
i.i Tt'NfisiTN.c APTAIVSCOVF ADH'NCTSITF

CAS

Number

31 9-844

319-85-7

319-85-7

57-74-9

72-54-8

72-55-9

50-29-3

60-57-1

115-29-7

7421-93-4

76-44-8

1024-57-3

12672-29-6

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

Scenario Timcfiinw: Future

Medium: All Soil

Exposure Medium: All Soil
ixposure Point Am A

Chemicit

ilphi-BHC

beta-BHC

deta-BHC

Chlordme (total)

4,4'-DDD

4.4'-DDE

4.4--DDT

Dieldrin

Endosulhn 1

Endrin lldehyde

lleplachlor

Heptachlorepoxide

PCBs (total)

Aluiiiiiiuill

Antimony

Arsenic

Birfum

Berylliuin

(1)
Minimum

Concentration

0.0044

0.0084

0.0075

0.0033

0.0047

0.002

0.0066

0.0049

0.013

0.0084

0.0041

0.0022

0.021

839

1.9

3

6.5

0.18

Minimum

Qualifier

EN

1

EN

EN

EN

E

1

1

1

1

1

1

(1)

Maximum

Concentration

0.0044

0.015

0.017

0.43

0.18

0.12

O.I

0.0049

O.I

0.0084

0.0041

0.034

5.5

19700

1160

2760

1200

6.8

Miximum

Qualifier

E

E

EN

EN

E

1

E

E

Units

mg/Vg

mg/Vg

mg/Vg

mg/Vg

mg/l|

mg/Vg

mg/Vg

mg/Vg

mg/kg

rmj/kg

mgtg

mg/Vg

mg/Vg

mg/Vg

<"t*t

mg/Vg

mg/Vg

mg/Vg

Locatinn

of Maximum

Concentration

CC-SB-I3-4-6

CC-SB-27-0-2

CC-SB-27-0-2

CC-TP-2-4-5

CC-TP-2-4-5

CC-TP-2-4-5

CC-SB-MW8-2-4

CC-SB-20-4-6

CC-SB-2I-0-2

CC-TP-3-5-6

CC-TP-4-5-6

CC-TP-2-4-5

CC-SB-2I-0-2

CC-SB-I4-2-4

CC-SB-I4-2-4

CC-TP-l-7-8

CC-SB.I4-2-4

CC -SB- 1 4-2-4

Detection

Frequency

I/I9

2/I9

3/I9

II/I9

8/I9

II/I9

7/I9

I/I9

2/I9

I/I9

I/I9

5/I9

IO/I9

I9/I9

I7/I9

I9/I9

I9/I9

I8/I9

Range of

Detection

Limits

O.OOI 8-0.097

0.00 1 8-0.097

O.OOI8-0.097

0.00 1 8-0.097

0.0035-O.I9

0.0035-0. 1 9

0.0035-O.I9

0.0035-O.I9

0.00 1 8-0.097

00035-O.I9

000 1 8-0 097

OOOI 8-0.097

0.03 5- 1. 88

42.9-63.6

1 2.9- 1 9. 1

2 I5-3.I8

429-636

1. 07- 1. 59

Concentration

Usedfoi

Screening

0.0044

0.0 1 5

OOI7

0.43

O.I8

O.I2

O.I

00049

O.I

00084

0.004 1

0.034

5.5

1 9700

II60

2760

1 200

6.8

Background

Value

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

(2)

(2)

(2)

(2)

(2)

(3)

Screening

Toxicity Value

I.OE-OI C

3.5E-OI C

3.5E-OI C

I. BE MX) C

2.7E+00 C

I.9E+00 C

I.9E+00 C

4.0E-02 C

4.7E-KH N

..

I.4E-OI C

7.0E-02 C

3.2E-OI C

7.8E+O4 N

3.IE+OI N

4.3E-01 C

5.5E+03 N

I.6E*«2 N

Potential

ARAR/TBC

Value (4)

0.0005

0.003

N/A

to
16

54

32

0.004

18

N/A

23

0.7

I

N/A

5

29

1600

63

Potential

ARAR/TBC

Source

SSL

SSL

N/A

SSL

SSL

SSL

SSL

SSL

SSL

N/A

SSL

SSL

SSL

N/A

SSL

SSL

SSL

SSL

COPC

Flag

NO

NO

NO

NO

NO

NO

NO

NO

NO

YES

NO

NO

YES

NO

YES

YES

YES

NO

(5)
Rationale for

Contaminant

Deletion

or Selection

BCTS. BSL

BCTS. BSL

BCTS. BSL

BCTS. BSL

BCTS. BSL

BCTS. BSL

BCTS. BSL

BCTS. BSL

BCTS. BSL

NTX

BCTS. BSL

BCTS. BSL

ACTS. ASL

BCTS. BSL

ACTS. ASL

ACTS. ASL

ACTS

BCTS. BSL

to
10



'X'ntRRFNI f. PIS ! RWt 'TION AMD M I If
1 1 rvMisri N i

l fill Ml( Al S Of POTENTIAL CONCERN
r Atww T SITE

CAS

Number

83-32-9

120-12-7

$6-55-3

J05-99-2

207-08-9

50-32-S

191-24-2

(6-74-8

218-01-9

53-70-3

132-64-9

206-44-0

86-73-7

193-39-5

91-20-3

85-01-8

129-00-0

Scenirio Tfmeframe: Future

Medhm,: A!! Soil

:xposure Medium: Paniculate*
Expottte Point Arta A

Chemicil

Acenaphthene

Anthracene

3enzo(i)Anthracene

Benzo(b)Fliiotanthene

Benzo(k)FhionniJiene

Ben2o(i)Pyrem

Benzo(g.h.i)PerylCTe

Cirbuole

Chrysene

Dibenz(a.n)AntJir»cene

Oibeiuafuran

Flttoitnthtiw

Fluoraie

lndcno(IJJ-cd)PytCTie

Naphthalene

Pnefiantlireiie

Pyrene

(I)

Minimum

Concentration

0.052

0.065

0.055

0.074

0.11

0.051

0.069

0.063

0.055

0.054

0.046

0.084

0.043

0.064

0.041

0.053

0.087

Minimum

Qualifier

1

I

i

J

I

1

1

1

1

1

1

t

1

)

I

1

(1)

Maximum

Concentration

0.36

0.7

2.7

5.6

0.21

3.2

1.6

0.4S

1.9

0.31

0.13

$.8

0.25

1.5

0.041

3

4.5

Maximum

Qualifier

J

1

1

J

I

J

)

1

Units

mg/kg

mg'kg

nig/kg

mgrtg

mg/fcg

mg/kg

mg/Vg

rog/Vg

ing/kg

mete

mg*g

mg*g

rngftg

mg/Vg

me/lg

mg/kg

me/kg

Location

ofMlximum

Concentration

CC-SB-18-4-6

CC-SB- 18-4-6

CC-SB-18-4-6

CC-SB-18-4-6

CC-SB- 12-4-6

CC-SB-18-4-6

CC-SB-18-4-6

CC-SB-18-4-6

CC-SB-18-4-6

CC-SB- 18-4-6

CC-SB-18-4-6

CC-SB-18-4-6

CC-SB-18-4-6

CC-SB-18-4-6

CC-SB-13-4-6

CC-SB-18-4-6

CC-SB-18-4-6

Detection

Frequency

4/19

SM»

11/19

12/19

J/19

10/19

8/19

4/19

10/19

2/19

2/19

12/19

5/19

7/19

1/19

11/19

13/19

Range of

Detection

l.imiu

0.354-4.65

O.J54-4.65

0.354-4.65

0.354-4.65

0.354-4.65

0.354-4.65

0.354-4.65

0.354-4.65

0.354-4.65

0.354-4.65

0.354-4.65

0.354-4.65

0.354-4.65

0354-465

0.354-4.65

0.354-4.65

0.354-4.65

Concentration

Used for

Screening

0.36

0.7

2.7

5.6

0.21

3.2

16

0.48

1.9

031

0.13

5.8

0.25

1.5

0.041

3

4.5

Background

Value

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

(3)

Screening

Toxicity Value

4.7E+03 N

2.3E«O4 N

8.7E-OI C

8.7E-OI C

8.7E+OO C

8.7E-02 C
_

3.2E+OI C

8.7E+OI C

8.7E-02 C

3.IE«02 N

3.IE-KW N

3.IE+03 N

8.7E-OI C

t.*E-»OJ N
_

2.3E+03 N

Potential

ARAR/TBC

Value (4)

570

12000

2

5

49

8

N/A

0.6

160

2

N/A

4300

560

14

84

N/A

4200

Potential

ARAR/TBC

Source

SSL

SSL

SSL

SSL

SSL

SSL

N/A

SSL

SSL

SSL

N/A

SSL

SSL

SSL

SSL

N/A

SSL

COPC

Flag

NO

NO

YES

YES

NO

YES

YES

NO

NO

YES

NO

NO

NO

YES

NO

YES

NO

(«

Rationale Tor

Contaminant

Deletion

or Selection

BCTS. BSL

BCTS, BSL

ASL

ASL

BCTS. BSL

ACTS. ASL

NTX

BCTS, BSL

BCTS. BSL

ASL

BCTS, BSL

BCTS, BSL

BCTS. BSL

ASL

BCTS. BSL

NTX

BCTS, BSL

to



LEC^̂ OIOCCURRENCE. DISTRIBUTION AND SELECT .̂ OF CHEMICALS OF POTENTIAL CONCERN
LI TUNGSTEN-CAPTAIN'S COVE ADJUNCT SITE

CAS

Number

16065-81-1

7440-48-4

7440-50-8

7439-89-6

74J9-92-I

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7782-49-2

7440-22-4

7440-23-5

7440-28-0

7440-62-2

7440-66-6

57-12-5

Scenario Timerrame: Future

MsfeRK A«Ssi!

Exposure Medium: Particnlates
Exposure Point Area A

Chemicll

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Cyanide

(1)
Minimum

Concentration

5.7

2.1

16.5

5850

57.5

248

115

0.04

2.2

105

IJ

0.28

28.8

1.6

7.4

27.7

0.61

Minimum

Qualifier

E

1

J

1

1

1

1

1

1

J

1

(1)

Maximum

Concentration

91.2

379

11300

203000

29500

39100

30900

2.4

I4S

2500

72

245

14100

2.6

41.7

17300

0.79

Maximum

Qoalifiet

E

J

Units

mg/kg

mg/kg

mg/kg

ng/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Location

of Maximum

Concentration

CC-TP-3-5-6

CC-TP-4-5-6

CC-TP- 1-7-8

CC-SB-14-2-4

CC-TP-l-7-8

CC-TP-4-5-6

CC-TP-6-5-6

CC-SB- 18-4-6

CC-TP- 1-7-8

CC-TP-2-4-5

CC-TP-l-7-8

CC-TP-l-7-8

CC-SB-14-2-4

CC-SB-2 1-0-2

CC-SB-14-2-4

CC-SB-14-2-4

CC-TP- 1-7-8

Detection

Frequency

19/19

19/19

19/19

19/19

19/19

19/19

19/19

19/19

19/19

19/19

18/19

19/19

19/19

3/18

19/19

19/19

2/19

Range of

Detection

Limits

1.15-3.18

10.7-15.9

5.36-7.95

21.5-31 R

064-095

1073-1500

3.22-477

011-016

858-12.7

1073- 1590

1.07-1.59

2.15-3.18

1073-1590

2.15-3.18

10.7-15.9

4.29-6.36

0.54-01

Concentration

Used for

Screening

91.2

379

11300

20)000

29<00

39100

30900

2.4

145

2500

72

245

14100

2.6

41.7

17300

0.79

Background

Value

(2)

(2)

(2)

<2)

12)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(3)
Screening

Toxicily Value

I.2EHI5 N

4.7E+03 N

3.IE+03 N

2.JE*04 N

..

1 ,6E*03 N

..

I.6E+O3 N
_

3.9E-KJ2 N

3.9E+O2 N

..

5.5E+00 N

5.5E+02 N

2.3E+O4 N

1 .6E+03 N

Potential

ARAR/TBC

Value (4)

38

N/A

N/A

N/A

400

N/A

N/A

2

130

N/A

5

34

N/A

0.7

6000

12000

40

Potential

ARAR/TBC

Source

SSL

N/A

N/A

N/A

SSL

N/A

N/A

SSL

SSL

N/A

SSL

SSL

N/A

SSL

SSL

SSL

SSL

COPC

Flag

NO

YES

YES

YES

YES

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

(5)
Rationale for

Contaminant

Deletion

or Selection

BCTS.BSL

ACTS

ACTS. ASL

ACTS. ASL

NTX, ABKO

NUT

ACTS. ASL

BCTS

BCTS. BSL

NUT

BCTS. BSL

BCTS

NUT

BCTS. BSL

BCTS. BSL

BCTS. BSL

BCTS. BSL

(1) Minimum/maximum detected concentration.

(2) Background values from LT-MP-5. LT-MP-5B, LT-MP-11D, LT-MP-IIDB. LT-SB-13. LT-SB-13B. LT-TP-06. See Appendix A.

(3) U.S. EPA Region III, I998d, Risk-Based Concentration Table. Soil Residential RBCs

(Oncer benchmark value- \E-06.HQ- 1.0)

(4) Soil Screening Levels Migration to Groundwater 20 DAF (mg/kg)

(5) Rationale Codes Selection Reason:

to
Deletion Reason:

Infrequent Detection but Associated Historically (HIST)

Frequent Detection (FD)

Toxicity Information Available (TX)

Above Screening Levels (ASL)

Above Background Levels (ABKO)

Above CTS (ACTS)

Infrequent Detection (IFD)

Below Background Levels (BBKG)

No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Below CTS (BCTS)

Definitions: N/A - Not Applicable

CRQL - Contract Required Quantilation Limit

CRDL - Contract Required Detection Limit

COPC • Chemical of Potential Concern

ARAR/TBC - Applicable or Relevant and Appropriate Requirement/To Be Considered

RBC - Risk-Based Concentration

CTS • Concentration / Toxicity Screen (See Appendix C)

E • Estimated Value

J <• Estimated Value, compound present below CRQL but above IDL

C - Carcinogenic

N - Non-Carcinogenic



TIO^>rI
TV

OCCURRENCE. DISTRIHtmON AND SELECTIO^r CHEMICALS OF POTENTIAL CONCERN
1.1 TUNGSTEN-CAPTAIN'S COVE ADJUNCT SITE

CAS

Number

78-93-3

I3JO-20-7

83-32-9

208-96-8

120-12-7

56-55-3

205-99-2

207-08-9

50-J1-S

191-24-2

86-74-8

218-01-9

132-64-9

84-74-2

105-67-9

206-44-0

16-73-7

193-39-5

91-57-6

106-44-5

91-20-3

86-30-6

85-01-8

108-95-2

129-00-0

Scenario Timetrame: Future
M.J:...... AJ!Ss:l

Exposure Medium: All Soil
Exposure Point: Arc* G

Chemical

2-Butlnonc

Xylenes (loul)

Acenaphthene

AccnaphthyKiK

Anthracene

Benzo(a)Antfiracene

BenzoOOFIuoranthene

Benzo(k)Fluoranlhene

8enzo(a)PyTen€

Benzo(g.b.i)Perylene

Carbazole

Chrysene

Dibenzofuran

Di-n-butylphthalate

1 J_IVin>ltiijlntunjil2,4-Diineuiyipnenoi

Ftttoranthene

Fluorine

lndeno( 1 J J-cd)Pym>e

2-Methyrnaphlhalene

4-Mediytpheml

Naphthalene

N-n ttrosoo i phcny lun i ivc

Pnc ninthrciM

Phenol

Pyreoe

(1)

Concentration

0.012

0.018

0.47

0.077

0.85

0.054

0.19

0.064

O.I

0.077

0.14

O.I

0.23

0.045

0.12

0.13

0.39

0.085

0.15

0.13

0.18

0.14

0.088

0.2

0.04

Minimum

Qualifier

J

J

I

J

I

J

J

J

I

J

S

i

I

J

J

)

J

J

J

J

(1)
Maximum

Concentiition

0.012

0.018

4.1

0.077

4.6

4

37

0.57

1.6

0.45

2.7

3.1

2.5

0.098

0.12

8.6

3.7

0.49

3.2

0.13

6.1

0.14

8.6

0.2

9.5

«_
Qualifier

J

J

J

1

1

J

1

J

)

Units

me/tg
mg/*g

mg*g

mg/kg

mg/Vg

mg/kg

mg/lg

mg/*g

mg/kg

mg/kg

mg/Vg

ing/kg

mg/Vg

mg/kg

mg/kg

mg/kg

mg/Vg

mg/kg

mg/kg

mg/Vg

mg/Vg

mg/Vg

mg/kg

mg/kg

mg/kg

Location

of Maximum

Concentration

CC-TT-5-6-7

CC-TP-6-5-6

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-04-2-4

CC-SB-23-4-6

CC-SB-04-2-4

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-22-2-4

CC-SB-04-2-4

CC-SB-04-2-4

CC-SB-04-2-4

CC-SB-04-2-4

CC-SB-22-2-4

CC-SB-24^-8

CC-SB-22-2-4

Detection

Frequency

1/10

1/10

3/10

1/10

3/10

6/10

6/10

2/10

6MO

5/10

3/10

6/10

3/10

3/10

1/10

7/10

3/10

5/10

4/10

1/10

3/10

1/10

7/10

1/10

8/10

Range of

Detection

Limits

0.011-0.013

0.01 1-0.013

0.356-4.41

0.356-4.41

0 3 5 6 4 4 1

0.3S6-44I

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-441

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

0.356-4.41

Concentration

Used for

Screening

0.012

0.018

4.1

0.077

46

4

3.7

0.57

1.6

0.45

2.7

3.1

2.5

0.098

0.12

8.6

3.7

0.49

3.2

0.13

6.1

0.14

8.6

0.2

9.5

Background

Value

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

(3)
Screening

Toxicily Value

4.7E+04 N

I.6E4O5 N

4.7E-KU N

-

2.3E+04 N

8.7E-01 C

8.7E-OI ' C

8.7E*OO C

8.7E-02 C

-

3.2E+OI C

8.7E+OI C

3.IE402 N

7.8E+03 N

I6E+O3 N

3.1E+03 N

3.1E+03 N

8.7E-OI C

1.6E*03 N

3.9E+02 N

I6EHW N

IJE*O2 C

-

4.7E+O4 N

2.3E+03 N

Potential

ARAR/TBC

Value (4)

N/A

190

570

N/A

12000

2

5

49

8

N/A

0.6

160

N/A

2300

9

4300

560

14

N/A

N/A

84

1

N/A

100

4200

Potential

ARAR/TBC

Source

N/A

SSL

SSL

N/A

SSL

SSL

SSL

SSL

SSL

N/A

SSL

SSL

N/A

SSL

SSL

SSL

SSL

SSL

N/A

N/A

SSL

SSL

N/A

SSL

SSL

COPC

Flag

NO

NO

NO

YES

NO

YES

YES

NO

YES

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

YES

NO

NO

(5)
Rationale for

Contaminant

Deletion

or Selection

BCTS. BSL

BCTS. BSL

BCTS. BSL

NTX

BCTS. BSL

ACTS, ASL

ASL

BCTS, BSL

ACTS. ASL

NTX

BCTS. BSL

BCTS, BSL

BCTS, BSL

BCTS. BSL

BCTS, BSL

BCTS. BSL

BCTS. BSL

BCTS. BSL

BCTS, BSL

BCTS, BSL

BCTS. BSL

BCTS. BSL

NTX

BCTS. BSL

BCTS. BSL

o
f-J
f-J
K)
tn
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CAS

Number

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-«

7440-02-0

7440-09-7

7782-49-2

7440-22-4

7440-23-5

7440-28-0

7440-62-2

7440-66-6

Scenario Timeframe: Future

'vicuiui'n: Ai! Suii

Exposure Medium: All Soil
Exposure Poml: Area G

Chemical

Cobalt

Copper

ran

Lett

tagnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

(1)
Minium in

Concentration

6.6

17.6

10500

21.9

887

269

0.02

10

339

0.69

0.26

30

3.9

13.3

33.8

Minimum

Qualifier

J

1

1

1

)

1

1

1

(1)

Maximum

Concentration

172

I8SO

132000

3000

2990

215000

4.1

82.2

1310

13)

72.2

9150

3.9

31.6

1780

Maximum

Qualifier

Units

mg/kg

mg/lcg

mg/kg

mg/kg

mg/kg

mg/kg

mg/Vg

mg/kg

mg/kg

mg/lg

mg/Vg

mg/lg

mg/kg

mg/kg

mg/Vf,

Location

of Maximum

Concentration

CC-SB-24-6-8

CC-SB-26-6-8

CC-SB-23-4-6

CC-SB-24-6-8

CC-SB-04-2-4

CC-SB-24-6-8

CC-TP -6-5-6

CC-SB-22-2-4

CC-SB-04-2-4

CC-SB-24-6-8

CC-TP-6-5-6

CC-SB-26-6-8

CC-SB-04-2-4

CC-SB-23-4-6

CC-SB-26-6-8

Detection

Frequency

10/10

10/10

10/10

10/10

10/10

10/10

10/10

10/10

10/10

8/10

10/10

10/10

1/8

10/10

10/10

Range of

Detection

Limits

10.8-13.4

5.39-668

21.6-26.7

0.65-0.8

1079-1335

324-4

0.11-0.13

8.63-10.7

1079-1335

1.08.1.34

2.15-2.67

1079-1335

2.16-2.67

10.1-13.4

4.31-5 34

Concentration

Used for

Screening

172

I8SO

132000

3000

2990

215000

4.1

82.2

1310

133

72.2

9150

3.9

31.6

1780

Background

Value

<2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

tt>

(3)

Screening

Toxicity Value

4.7E+03 N

3.IE*03 N

2.3E*04 N

-

-

I.6E-MJ3 N

-

I.6E*03 N

-

3.9E+02 N

3.9E*02 N

-

5.5E+00 N

5.5E+02 N

2.3E«M N

Potential

ARAR/TBC

Value (4)

N/A

N/A

N/A

400

N/A

N/A

2

130

N/A

5

34

N/A

0.7

6000

12000

Potential

ARAR/TBC

Source

N/A

N/A

N/A

SSL

N/A

N/A

SSL

SSL

N/A

SSL

SSL

N/A

SSL

SSL

SSL

COPC

Flag

NO

NO

YES

YES

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

(5)

Rationale for

Contaminant

Deletion

or Selection

BCTS. BSL

BCTS, BSL

ACTS, ASL

NTX, ABKC

NUT

ACTS. ASL

BCTS

BCTS. BSL

NUT

BCTS. BSL

BCTS. BSL

NUT

BCTS. BSL

BCTS. BSL. BBKG

BCTS. BSL

(1) Minimum/maximum detected concentration.

(2) Background values from LT-MP-5. LT-MP-SB. LT-MP-I ID. LT-MP-I IDB. LT-SB-13. LT-SB-I3B. LT-TP-06. See Appendix A.

(3) U.S. EPA Region III. I998d. Risk-Based Concentration Table. Soil Residential RBCs

(Cancer benchmark value - IE-O6. HQ - 1.0)

(4) Soil Screening Levels Migration to Oronndwater 20 DAF (mg/kg)

(5) Rationale Codes Selection Reason:

Deletion Reason:

to

Infrequent Detection but Associated Historically (MIST)

Frequent Detection (FD)

Toxicity Information Available (TX)

Above Screening Levels (ASL)

Above Background Levels (ABKO)

Above CTS (ACTS)

Infrequent Detection (If D)

Below Background Levels ItlBKO)

No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSD

Below CTS (BCTS)

Definitions: N/A - Not Applicable

CRQL - Contract Required Quantilation Limit

CRDL - Contract Required Detection Limit

COPC - Chemical of Potential Concern

ARAR/TBC - Applicable or Relevant and Appropriate RequirememYTo Be Considered

RBC " Risk-Based Concentration

CTS - Concentration / Toxicity Screen (See Appendix C)

E-Estimate* Value

) - Estimated Value, compound present below CRQL but above IDL

C - Carcinogenic

N - Non-Carcinogenic
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CAS

NnmTCf

319-85-7

319-85-7

57-74-9

72-54-8

72-55-9

50-29-3

60-57-1

115-29-7

1031-07-8

53494-70-5

76-44-8

1024-57-3

12672-29-6

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

16065-83-1

Scenario ThnefrariK: Future

Medium: All Soil

ixposure Medium: Particulates
Exposure Point: Are» O

Chemical

beta-BHC

delu-BHC

Chlordane (total)

4.4'-DDD

4.4'-DDE

4.4'-DDT

Dieldrin

Endosulfan 1

Endosullan nitrate

Endrin Icetone

Heptachlor

Heptachlorepoxide

PCBs (total)

Aluminum

Antimony

Arsenic

Birium

Beryllium

Cadmium

Ctlctom

Cnromium

(0
Mmmrom

Conceit (ration

0.0021

0.0019

0.0025

0.003

0.0086

0.01 1

0.0068

0.0024

0.0052

0.0068

0.0039

0.0024

0.152

3300

2.1

3.9

41.2

0.08

0.33

988

9.1

Minimum

Qualifier

EN

E

J

EN

EN

EN

EN

EN

EN

1

1

1

1

1

E

(1)
Maximum

Concentration

0.0021

0.0019

0.065

0.061

0.014

0.028

0.012

0.25

0.0052

0.024

0.0039

0.0057

12

8230

201

341

855

5.4

37.2

204000

244

Maximum

Qualifier

EN

E

EN

EN

EN

EN

EN

EN

EN

J

Units

mg/kg

mg/kg

mg/kg

mg/Vg

nig/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Location

of Maximum

Concentration

CC-SB-23-4-6

CC-SB-22-2-4

CC-SB-MW7-2-4

CC-SB-MW7-2-4

CC-SB-23-4-6

CC-SB-04-2-4

CC-SB-23-4-6 .

CC-TP-6-S-6

CC-SB-22-2-4

CC-SB-MW7-2-4

CC-SB-23-4-6

CC-SB-MW7-2-4

CC-TP-6-5-6

CC-SB-04-2-4

CC-SB-24-6-8

CC-SB-26-6-8

CC-SB-244-8

CC-TP-«-5-6

CC-SB-26-6-8

CC-SB-26-6-8

CC-SB-24^-8

Detection

Frequency

1/10

1/10

6/10

4/10

2/10

4/10

2/10

5/10

1/10

6/10

1/10

2/10

6/10

10/10

6/10

10/10

10/10

9/10

10/10

10/10

10/10

Range of

Detection

Limits

0.0018-0.23

0.0018-0.23

0.0018-0.23

0.0036-0.44

0.0036-0.44

0.0036-0.44

0.0036-0.44

0.0018-0.23

0.0036-0.44

0.0036-0.44

0.0018-0.23

0.0018-0.23

0.036-4.4

43.1-33.4

12.9-16

2.16-267

43.2-534

1 01- 1.34

1. 01- 1.34

1079-1335

2.16-2.67

C oficcfitrsnoft

Used for

Screening

0.0021

0.0019

0.065

0061

0.014

0.028

0.012

0.25

0.0052

0.024

0.0039

0.0057

12

8230

201

341

855

5.4

37.2

204000

244

Background

Value

N/A

N'A

N/A

N/A

N/A

N/A

N/A

N'A

N/A

N/A

N/A

N/A

N/A

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(3)

Screening

Toxicity Value

3.5E-OI C

3.5E-OI C

I.8E400 C

2.7E+00 C

I.9E+00 C

I.9E-KW C

4.0E-02 C

4.7EMM N

..

-.

I.4E-OI C

7.0E-02 C

3.2E-OI C

7.8E*04 N

3.IE+OI N

4.3E-OI C

5.5E*03 N

I.6E+O2 N

7.8E+OI N
_

1 .2E*OS N

Potential

ARAR/TBC

Value (4)

0.003

N/A

10

16

54

32

0.004

18

N/A

N/A

23

0.7

1

N/A

5

29

1600

63

8

N/A

38

Potential

ARAR/TBC

Source

SSL

N/A

SSL

SSL

SSL

SSL

SSL

SSL

N/A

N/A

SSL

SSL

SSL

N/A

SSL

SSL

SSL

SSL

SSL

N/A

SSL

COPC

Flag

NO

NO

NO

NO

NO

NO

NO

NO

YES

YES

NO

NO

YES

NO

YES

YES

NO

NO

YES

NO

NO

(5)

Rationale for

Contaminant

Deletion

or Selection

BCTS, BSL

BCTS. BSL

BCTS. BSL

BCTS, BSL

BCTS. BSL

BCTS. BSL

BCTS, BSL

BCTS. BSL

NTX

NTX

BCTS. BSL

BCTS, BSL

ACTS. ASL

BCTS. BSL

ACTS. ASL

ACTS, ASL

BCTS, BSL

BSL. BBKG

ACTS

NUT

BCTS. BSL

O
r-1

r-1

to
-O
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D Thnefriine: Future

Medium: Groondwater

((Exposure Medium: Groundwiler
[[Exposure Point: Underlying the site

401128

CAS

Number

71-43-2

108-90-7

67-66-3

107-06-2

540-59-0

75-09-2

127-18-4

I08-S8-3

79-01-6

75-01-4

IJJO-20-7

83-32-9

II 1-44-4

1 17-81-7

86-74-8

95-57-8

132-64-9

95-50-1

541-73-1

106-46-7

84-66-2

86-73-7

9I-57-*

106-44-5

91-20-3

108-95-2

120-82-1

1031-07-8

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

Chemical

Benzene

Chlorobenzene

Chloroform

1.2-Dichloroedune

1.2-Dichloroelhene

Methylene chloride

— L. .Tetracn loroetnene

Toluene

Trichloroelhene

Vinyl chloride

Xylenej (total)

Acenaphthene

bisU-chloroefhyQelher

bis(2-«hy<hexyi)phthalite

Caibazole

2-Chlorophenol

Dibenzofuran

1 ,2-Dichlorobenzene

1 .3-uichlorobcnz£ne

1.4-Dkhhxobenzene

Diethyrphlhalate

Fluorene

2-Methymaphdiatene

4-Methylphenol

Naphthalene

Phenol

1 ,2,4-Trichloroberizene

Endosulfan sulfate

Aluminum

AnHmony

Arsenic

Barium

Beryllium

Cadmium

Calcium

(1)

Concentration

0.0084

0.0026

0.61

0.0042

0.0022

0.026

0.13

0.088

0.07

0.0026

0.0025

0.0013

0.0037

0.0028

0.0018

0.0015

0.0062

0.019

0.01

0.037

0.0012

0.0047

0.0017

0.0022

0.0055

0.0021

0.0025

0.00017

0.467

0.0155

0.0105

0.121

0.00017

0.00071

30.2

Minimum

Qualifier

1

1

1

1

1

1

J

)

)

I

1

)

1

1

1

t

1

1

1

1

i
i
i
i

(i)
Maximum

Concentration

0013

0.5

0.61

0.0042

0.218

0.026

0.13

0.088

0.07

0.19

0.002$

0.019

0.0037

0.0028

0.0018

0.0021

0.0062

0019

0.01

0.037

00012

0.0047

0.0017

00022

00055

00021

00.11

oooon

121

OOSMi

11 4

0449

DOOM,

OOM.t

20J

Maximum

Qualifier

1

1

1

)

1

1

1

1

1

1

1

1

1

1

1

1

Unto

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mgO.

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg'l.

my1.

my 1.

nuil.

mg 1

mf 1.

ntj; 1

mel

m8l

Location

of Maximum

Concentration

CC-MW-CDM-2

CC-MW-CDM-2

CC-MW-CDM-2

CC-MW-CDM-4

CC-MW-CDM-2

CC-MW-CDM-2

CC-MW-CDM-2

CC-MW.J

CC-MW-CDM-2

CC-MW-CDM-2

CC-MW-3

CC-MW-2

CC-MW-CDM-I

CC-MW-CDM-2

CC-MW-2

CC-MW-CDM.I

CC-MW-2

CC-MW-CDM-2

CC-MW-CDM-2

CC-MW-CDM-2

CC-MW-3

CC-MW-2

CC-MW-3

CC-MW-3

CC-MW-3

CC-MW-CDM.I

CC-MW-CDM-2

CC-MW-CDM.4

CC-MW.J

CC-MW-B

CT MW «

rc-MW.I

t ( A|W.<

CC-MW-n

CT-MW.J

Detection

Freqtienc)

2/10

5/10

1/10

1/10

2/10

1/10

1/10

IMO

1/10

2/10

1/10

2/10

1/10

1/10

1/10

2/10

1/10

1/10

1/10

1/10

1/10

I'lO

1/10

1/10

1/10

t/ IO

2/10

I'lO

10 10

1 10

in in

in in

' 10

4 in

in in

Range of

Detection

Limits

001

0.01

001

001

001

001

0.01

0.01

001

001

0.01

0.01

001

001

001

001

001

001

001

001

001

0.01

001

001

001

001

oni

nnoni

n 2

nn<»

not

n »

0 »m<

ft ftt*

<

Concentration

Used for

Screening

0.013

0.5

061

0.0042

0.218

0.026

0.13

0088

0.07

0.19

0.0025

0.019

0.0037

0.0028

0.0018

0.0021

0.0062

0.019

001

0.037

0.0012

0.0047

00017

0.0022

00055

0.0021

00.11

000017

121

on<iw>

11 4

nun

n (MV.*I

nnoM

201

Background

Vilue

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

. N/A

N/A

N/A

N/A

N/A

N/A

12)

(2)

12)

121

i.'l

(21

(21

0)
Screening

Toxicity Vilue

3.6E-04 C

3.5E-02 N

I.5E-04 C

I.2E-04 C

5.5E-02 N

4.IE-03 C

I.IE-03 C

7.5E-OI N

I.6E-03 C

1 .9E-05 C

I.2E+OI N

2.2E+00 N

6.IE-05 C

4.8E-03 C

3.3E-03 C

I.8E-OI N

2.4E-02 N

6.4E-02 N

I.4E-02 N

4.7E-04 C

2.9E+OI N

l.5E*OQ N

I.2E+02 N

I.8E-OI N

7.3E+02 N

2.2E*OI N

1.9E-OI N

.1 7E'OI N

I.5E-02 N

45E-05 C

26F.-00 N

'.IK -02 N
1 8F.-02 N

..

Potential

ARAR/TBC

Value (4)

0.005

N/A

0.1/0.08

0.005

0.1/0.07

0.005

0.005

1

0.005

0.002

10

N/A

N/A

0.006

N/A

N/A

N/A

0.6

N/A

0.075

N/A

N/A

N/A

N/A

N/A

N/A

0.07

N/A

N/A

0.006

0.0$

2

0004

000$

N/A

Potential

ARAR/TBC

Source

MCL

N/A

MCL

MCL

MCL

MCL

MCL

MCL

MCL

MCL

MCL

N/A

N/A

MCL

N/A

N/A

N/A

MCL

N/A

MCL

N/A

NfA

N/A

N/A

N/A

N/A

MCL

N/A

N/A

MCL

MCL

MCL

MCL

MCL

N/A

COPC

Flag

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

NO

NO

YES

NO

NO

NO

NO

NO

NO

YES

NO

NO

NO

NO

NO

NO

NO

YES

NO

YES

YES

NO

NO

NO

NO

(5)

Rationale for

Contaminant

Deletion

or Selection

ACTS, AC

ACTS. ASL

ACTS, ASL

ACTS, ASL

ASL

ASL

ASL

ACTS

ASL

ASL

BCTS. BSL

BCTS. BSL

ASL

BCTS. BSL

BCTS. BSL

BCTS. BSL

BCTS. BSL

BCTS, BSL

BCTS, BSL

ASL

BCTS. BSL

BCTS, BSL

BCTS. BSL

BSL

BCTS. BSL

BCTS. BSL

BCTS, BSL

NTX

BBKO

ASL

ACTS, ASL

BCTS. BSL

BCTS. BSL

BCTS. BSL

NUT



l.ECTO^OIOf U IRRP.NCE. DISTRIBUTION AND SF.I.EOWP OF CHEMICALS OF POTENTIAL CONCERN
LI TUNGSTEN-CAPTAIN'S TOVE ADJUNCT SITE

Scciiinu TuiKuuiic: Future

Medium: Groundwater

Exposure Medium: Air
Exposure Point: Underlying UK lite

CAS

Number

71-43-2

108-90-7

67-66-3

107-06-2

540-59-0

75-09-2

127-18-4

108-88-3

79-01-6

75-01-4

1330-20-7

Chemical

Benzene

Chlocobeniene

Chloroform

1,2-Dichloroelhane

1.2-Dichloroethene

Methylene chloride

TetrachloToethene

Toluene

Trichloroethene

Vinyl chloride

Xytenes (loul)

(1)

Mmunum

Concentration

0.0084

0.0026

0.61

0.0042

0.0022

0.026

0.13

0.088

0.07

0.0026

0.0025

Minimum

Qualifier

J

I

J

J

1

1

(U

Maximum

Concentration

0.013

0.5

0.61

0.0042

0.218

0.026

0.13

0.088

0.07

0.19

0.0025

Maximum

Qualifier

J

)

)

Units

mgt

m«A-

mg/l

mg/l

mg/l.

mg/L

mgl

mg/L

mg/l.

mg'L

mg/l

Location

of Maximum

Concentration

CC-MW-CDM-2

CC-MW-COM-2

CC-MW-CDM-2

CC-MW-CDM-4

CC-MW.CDM-2

CC-MW-CDM-2

CC-MW-CDM-2

CC-MW-3

CC-MW-CDM-2

CC-MW-CDM-2

CC-MW-3

Detection

Frequency

2/10

5/10

1/10

1/10

2 in

I'lO

I/IO

I/IO

I/IO

2/10

I/IO

Range of

Detection

Limits

0.01

001

001

001

001

001

001

001

001

001

0.01

Concentration

Used for

Screening

0013

0.5

061

00042

0 2 I R

0026

0 13

OOR8

007

0.19

00025

Background

Value

N/A

N'A

N/A

N/A

N A

N'A

N'A

N/A

N/A

N/A

N/A

(3)

Screening

Toxicity Value

3.6E-04 C

3.5E-02 N

I.5E-04 C

I.2E-04 C

5.5E-02 N

4IE-03 C

I.IE-03 C

7.5E-OI N

I.6E-03 C

I.9E-05 C

I.2E+OI N

Potential

ARAR/TBC

Value (4)

0.005

N/A

0.1/0.08

0.005

0.1/0.07

0.005

0.005

1

0.005

0.002

10

Potential

ARAR/TBC

Source

MCL

N/A

MCL

MCL

MCL

MCL

MCL

MCL

MCL

MCL

MCL

COPC

Flag

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

NO

(5)

Rationale for

Contaminant

Deletion

or Selection

ACTS. AC

ACTS, ASL

ACTS, ASL

ACTS, ASL

ASL

ASL

ASL

ACTS

ASL

ASL

BCTS, BSL

(1) Minbnum/iraxbrram detected concentration.

(2) Background not applicable for volatile organics

(3) U.S. EPA Region III, 1998, Risk-Based Concentration Table. Tap Water RBCs

(Cancer benchmark value - IE-06. HQ - 1.0)

(4) Soil Screening Levels Migration to Groundwater 20 DAF (mg/kg)

(5) Rationale Codes Selection Reason:

O

I-1

H
10

VO

Deletion Reason:

Infrequent Detection but Associated Historically (HIST)

Frequent Detection (FD)

Toxicity Information Available (TX)

Above Screening Levels (ASL)

Above Background Levels (ABKG)

Above CTS( ACTS)

Class A Carcinogen (AC)

Infrequent Detection (IFD)

Below Background Levels IBBKG)

No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Below CTS (BCTS)

Definitions: N/A - Not Applicable

CRQL - Contract Required Ouantilalion Limit

CRDL - Contract Required Detection Limit

COPC - Chemical of Potential Concern

ARAR/TBC - Applicable or Relevant and Appropriate Requirement/To Be Considered

RBC - Risk-Based Concentration

CTS - Concentration / Toxicity Screen (See Appendix C)

E - Estimated Value

J - Estimated Value, compound present below CRQL but above IDL

C - Carcinogenic

N - Non-Carcinogenic



. nisTRini'iioN ANMSFI FrnWToratr-MICALSOF POTENTIAL CONCERN
I I Tl'N<i<;M:N( AI'fAIVSrOVr. AIDI'NCTSITF

Scenario Timeframe: Future

Medium: Suffice Wilet

Exposure Medium: Suffice Witet
Exposure Point Retention Ponds md low irea

CAS

Number

Chemical

(1)
Minimum

Concentration

Minimum

Qualifier

(1)

Maximum

Concentration

Maximum

Qualifier

Units Location

of Maximum

Concentration

Detection

Frequency

Range of

Detection

Limits

Concentration

Used for

Screening

Background

Value

(3)
Screening

Toxicity Value

Potential

ARAR/TBC

Value (4)

Potential

ARAR/TBC

Source

COPC

Flag

(5)
Rationale for

Contaminant

Deletion

or Selection

(I) Minimum/maximum detected concentration.

(3) Not Available for surface water

(5) Rationale Codes Selection Reason:

Infrequent Detection but Associated Historically (HIST)

Frequent Detection (FD)

Toxicity Information Available (TX)

Above Screening Levels (ASL)

Above Background Levels (ABKG)

Above CTS (ACTS)

Deletion Reason Infrequent Detection (IFD)

Below Background Levels (BBKG)

No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Below CTS (BCTS)

Definitions: N'A = Not Applicable

CRQL ° Contract Required Ouantitarion Limit

CRDI. = Contract Required Detection Limit

COPC = Chemical of Potential Concern

ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

RBC - Risk-Based Concentration

CTS = Concentration / Toxicity Screen (See Appendix C)

E = Estimated Value

J = Estimated Value, compound present below CRQL but above 1DL

C *• Carcinogenic

N = Non-Carcinogenic

O
H
H



f K T I ' R R f N C F . DISrRini'TI()NANDSFI.rniffS?r CHEMICALS OF POTENTIAL CONCERN

CAS

Number

7439-95-4

7439-96-5

7439-97-0

7440-OJ-O

7440-09-7

7782-49-2

7440-M-4

7440-23-5

7440-62-2

7440-66-6

Scenario Trmefraine: Current/Future

••iciiitiiii: Seuoneni

Exposure Medium: Sediment
Exposure Point Retention Pondi

Cnemtcit

Magnesium

Manganese

Sdercury

Nickel

rotissiunt

Selenium

Silver

Sodium

Vanadium

Zinc

(1)

Concentration

332

52.5

0.35

2.3

150

J.I

13.

121

3.6

364

Qualifier

J

E

J

J

E

E

J

J

E

(1)

Maximum

Concentration

2780

386

0.35

41.2

1420

3.1

7.2

121

43.9

364

Maximum

Qualifier

J

E

E

E

J

E

E

)

E

E

Unili

mg/kg

mg/kg

mg/llg

mg/Vj

mg/kg

mg/Vg

mg/ltg

mg/kg

mg/kg

mg/Vg

Location

of Maximum

Concentration

CC-SED-3

CC-SED-3

CC-SED-3

CC-SED-3

CC-SED-3

CC-SED-3

CC-SED-J

CC-SED-3

CC-SED-3

CC-SED-3

Detection

Frequency

in
in
1/2

2/2
in
1/2

\n
1/2

2/2

1/2

Range of

Detection

Limits

1221-3058

3.66-9.17

0.12-0.31

9.77-245

1221-3058

1.22-3.06

2.44-S.I2

1221-3058

12.2-30.6

4.8S-I2.2

Concentration

Used for

Screening

2780

386

0.35

41.2

1420

3.1

7.1

121

43.9

364

Background

Value

(2)

(2)

(2)

(2)

(2)

(2)

<2>

(2)

(2)

(2)

(3)
Screening

Toxicily Value

-

-

-

-

-

-

-

-

-

Potential

ARAR/TBC

Value (4)

-

-

-

-

-

-

-

-

-

—

Potential

ARAR/TBC

Source

-

-

-

-

-

-

-

-

-

—

COPC

Flag

NO

NO

NO

NO

NO

NO

YES

NO

NO

YES

(5)
Rationale for

Contaminant

Deletion

or Selection

NUT

BBKG

BCTS

BBKG

NUT

BCTS

ACTS

NUT

BBKG

ACTS

(1) Minrmum/maxhrnim detected concentration.

(2) Background values from LT-MP-5, LT-MP-5B. LT-MP-I ID. LT-MP-IIDB. LT SB 13. LT-SB-I3B. LT-TP-O6. See Appendix A.

(3) Not Available for sediment

(5) Rationale Codes Selection Reason:

CO

Infrequent Detection but Associated Historically (HIST)

Frequent Detection (FD)

Toxkiry Information Available (TX)

Above Screening Levels (ASL)

Above Background Levels (ABKG)

Above CTS (ACTS)

Class A Carcinogen (AC)

Infrequent Detection (IFD)

Below Background Levels IBBKO)

No Toxicfty Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Below CTS (BCTS)

Definitions: N/A - Not Applicable

CRQL - Contract Required Quantitarion Limit

CRDL - Contract Required Detection Limit

COPC • Chemical of Potential Concern

ARAR/TBC - Applicable or Relevant and Appropriate Requirement/To Be Considered

RBC - Risk-Based Concentration

CTS ~ Concentration / Toxicity Screen (See Appendix C)

E - Estimated Value

J - Estimated Value, compound present below CRQL but above IDL

C • Carcinogenic

N • Non-Carcinogenic



MFDIUM SPECIFIC rxpost'RF POIVI cow FNIRATION SUMMARY
CAPTAIN'S COVF

Chemical

of

Potential

Concetn

Benzo(a)Anthracene

Benzo(b)Fnionmhene

BemofaJPyrene

Benzo(g,h.i)Perylene

Diben2<a.h)Anthracene

lndeno(l ,2.3-cd)Pyrene

Phenamhrene

Endrin aldehyde

PCBs (total)

Antimony

Arsenic

Birium

C.dmi«m

Cobih

Copper

Iron

Lead

vtanganese

Scenario Timerrame: Future
Medium: All Soil
Exposure Medium: All Soil

Exposure Point Area A 1

Unib

mg/kg

mg/Vg

ing/kg

mg/kg

trig/kg

tug/kg

mg/kg

mg/kg

ing/kg

mg/Vg

mg/kg

mg/l[g

mg/Vg

mg/kg

mg/kg

mg/kg

trig/kg

mg/kg

Arithmetic

Mem

6.2E-OI

9.3E-01

7.4E-OI

5.9E-OI

5.7E-OI

S.7E-01

7.0E-OI

I.IE-02

S.8E-OI

2.«E+02

5.7E+02

2.8E+02

J.IEtOI

I.3E+OI

I.«E«O]

6.IE-HM

3.$E*03

4.7E»03

95% UCLof

Normal

Data

I.JE+00

2.2E*00

I.8E*00

I.3EHXI

9.SE-OI

I.IEKW

I.7E*00

I.8E-03

I.4E*OO

3.9E'OJ

I.6E'04

74E'02

3.9E-02

4.5E-02

1 .OE >04

I.2E-05

2.?H'04

2 IE'04

Mnimum

Drteclnl

Concentntion

2.7EHW

5.6EHW

3.2E<00

1 6EMXI

3.IE-OI

I.5EXK)

3.0EHW

S.4E-03

5.5E+W

I.2EXH

2.BEH13

I.JE'OJ

I.7E*02

3.»E'O2

I.IE>04

20E«05

30F.»<M

3 IF.'OJ

Maximum

Qualifier

)

E

E

E

EPC

Unit!

mg/kg

me/kg

mg/kg

mg/kg

mg/kg

mE/Vg

mg/kg

mg/kg

mg/kg

me/kg

mg/Vg

mg/kg

mg/kg

mg/kg

mg/Vg

mg/kg

mglg

mg.Vg

Reasonable Minimum Eiposute

Medium

EPC

Value

1 3E-00

22F'00

1 SF.'OO

1 .IF. -00

3 IE 01

1 IE-00

I7E*00

ME-03

I.4E»OO

I.2E<03

2.«EM)3

7.4EHI2

I.7E»02

3.«E<02

IDE «04

I.2E»OS

2 5FKM

2 IE'04

Medium

EPC

Statistic

tICL-T

I'CI.-T

UCL-T

UCL-T

Max

UCI.-T

UCL-T

Max

UCL-T

Max

Mtx

UCL-T

Max

Max

UCL-T

UCL-T

UCL-T

UCL-T

Medium

EPC

Rationale

W-Test(l)

W-Tesl(l)

W.Tesl(t)

W-Tesl(l)

W-Tefl(l.2)

W-Test(l)

W-Tesl(l)

W-Test(l.2)

W-Test(l)

W-Test(l.2)

W-Tesl(1.2)

W-Tesl(l)

W-Tesl(l.2)

W-Test(l.2)

W-Tesl(l)

W-Tesl(l)

W-Test(l)

W-Test(l)

Central Tendency

Medium

EPC

Value

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Medium

EPC

Statistic

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Medium

EPC

Rationale

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A - Not Applicable

For duplicate sample results, the maximum value was used.

W -Test: Developed by Shapiro and Witt, refer to Supplemental Guidance to RAGS Cilcutating the Concrnlrilinn Tetm. OSWFR Directive 0?*< • (HI m«y 1

Statistics: Maximum Delected Value (Max); 95% UCL of Log-irniCnrmed llMii»5%l'( I TV

(1) Shapiro-Wilk W Test indicates data do not follow a normal distribution

(2) 95S UCL exceeds maximum detected concentration Therefore, maximum cnncrntraiinn u<ed fm IN



MI nn'M SPK UK rxmsi'Rr. POINI ( ON< i NIRATION SUMMARY
CAPTAIN srovi:

Scenario Tirrierrame: Cunent/rtiiuie
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure Point: AreaG

Chemical

of

Potential

Concern

Benzo(b)Fluorantriene

3enzo(a)Pyrcne

Benzo(g.h.i)Perylene

lndenod,2J-cd)Pyrcne

Phenanthrene

Arsenic

Barium

Cadmium

Copper

Lead

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/Vg

mg/kg

mg/kg

mg/kg

mg/kg

Arithmetic

Mean

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

95% UCLof

Normal

Data

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Maximum

Delected

Concenlration

2.6E-OI

1 3E-OI

7.7E-02

9.2E-02

I6E-OI

66E»OO

5.3E*OI

4.2E-OI

2.5E+OI

3.IEHN

Maximum

Qualifier

J

J

J

J

J

EPC

llnils

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Reasonable Maximum Exposure

Medium

EPC

Value

2.6E-OI

I.3E-OI

7.7E-02

9.2E-02

I.6E-OI

66E»00

5.JEHM

4.2E-OI

25E<OI

3 IE+01

Medium

EPC

Statistic

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Medium

EPC

Rationale

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

Central Tendency

Medium

EPC

Value

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Medium

EPC

Statistic

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Medium

EPC

Rationale

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A = Not Applicable

For duplicate sample results, the maximum value was used.

Statistics: Maximum Detected Value (Max)

CO
U)



MEDIUM-SPECIFIC EXPOSURE POINT CONCENTR AT1ON SUMMARY
CAPTAIN'S COVE

Scenario T'm'frirns: Fufjre
Medium: All Soil
Exposure Medium: Paniculate!
Exposure Point: AreiG

Chemical

of

Potential

onc^m

Aceniphthylcne

Benzo(a)Anlhracene

Baizo(b)Fluoranthcne

Benzo(a)Pvrene

Benzo(g.h.i)Perylene

Phenanlhrene

Endosulfai iulfate

Endrin ketone

PCBs(toUl)

Antimony

Arsenic

Cadmium

Iron

Lead

Manganese

Unio

mg/kg

mg/kg

mg/kg

mg/kg

mg/Vg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Arithmetic

Mean

4.2E-OI

9.3E-OI

9.5E-OI

60E-OI

4.IE-OI

I.7E+00

2.6E-02

9.6E-03

I.4E+00

J.5E+OI

I.IE+02

IDE +01

5.4E+04

6.8E+02

3.7E+04

95% UCL of

Normal

Data

8.8E-OI

7.8E+00

3.6E+00

2.0EMX)

B.9E-OI

2.IE+OI

I.2E-OI

I.4E-02

9.6E+00

2.0E+02

3.6E+03

2.8E+O2

I.7E+05

I.8E*04

4.2E+07

Maximum

Detected

Concentration

7.7E-02

40E+00

3.7E+00

I.6E+00

4.5E-OI

8.6E+00

5.2E-03

2.4E-02

I.2E*OI

2.0EHH

3.4E+02

3.7E+OI

I.3E+05

30E+03

22E+05

Maximum

Qualifier

1

1

EN

EN

EPC

Units

mg/kg

mg/lcg

mgfltg

mg^g

mgAg

mgAg

mg/Vg

mgflcg

mg/Vg

mg/kg

mg/kg

mg/kg

nig/kg

mg/kg

mg/kg

Reasonable Maximum Exposure

Medium

EPC

Value

7.7E-02

4.0E+00

3.6E+00

I.6E+00

4.5E-OI

8.«E+00

5.2E-03

I.4E-02

9.6E*«0

20E*O2

3.4E+02

3 7E*OI

I.3E+05

30F.+03

2.2E+05

Medium

EPC

Statistic

Max

Max

UCL-T

Max

Max

Max

Max

UCL-N

UCL-T

UCL-T

Max

Max

Max

Max

Max

Medium

EPC

Rationale

W-Tesl(l.2)

W-Test(l,2)

W-Test(l)

W-Test(l.2)

W-Tesl(l,2)

W-Test(l,2)

W-Test(l,2)

W-Test (3)

W-Test(l)

W-Test (1)

W-Test (1.2)

W-Test(l,2)

W-Test (1,2)

W-Test<!,2)

W-Test(l,2)

Central Tendency

Medium

EPC

Value

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A.

N/A

Medium

EPC

Statistic

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Medium

EPC

Rationale

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/Ao
H

£>•

N/A = Not Applicable

For duplicate sample results, the maximum value was used.

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance lo RA(.;S: Calculating the Concentration Term. OSWER Directive 9285 7-OSI. May 1992.

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N): 95% UCL of Log-transformed Data (95% UCL-T)

(1) Shapiro-Wilk W Test indicates data do not follow a normal distribution

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

(3) Shapiro-Wilk W Test Indicates data follow a normal districuiion.



TA1M.F. 38
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

CAPTAIN'S COVE

Scenario Timetrame: Future
Medium: Groundwater
Exposure Medium: Air
Exposure Point; Shower

Chemical

of

Potential

Concern

Benzene

Chlorobenzene

Chloroform

1,2-Dichloroethane

1.2-Dichloroethene

Methylene chloride

Tetrachloroethane

Toluene

rrichloroethene

Vinyl chloride

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Arithmetic

Mean

6IE-03

5.4E-02

6.6E-02

4.9E-03

2.6E-02

7.IE-03

I.8E-02

I.3E-02

I.2E-02

2.3E-02

95% UCL of

Normal

Data

7.6E-03

I.9E-OI

2.2E-OI

5.1E-03

6.7E-02

I.OE-02

3.5E-02

2.4E-02

2.0E-02

5.5E-02

Maximum

Detected

Concentration

I.3E-02

5.0E-OI

6.IE-OI

4.2E-03

2.2E-OI

26E-02

1 3E-OI

8.8E-02

7.0E-02

I.9E-OI

Maximum

Qualifier

1

1

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mp/L

mg/L

mg/I.

mg/L

Reasonable Maximum Exposure

Medium

EPC

Value

7.6E-03

I.9E-OI

2.2E-OI

5.IE-03

6.7E-02

IOE-02

3.5E-02

2.4E-02

20E-02

5.5E-02

Medium

EPC

Statistic

UCL-T

UCL-T

UCL-T

Max

UCL-T

UCL-T

UCL-T

UCL-T

UCL-T

UCL-T

Medium

EPC

Rationale

W-Test(l)

W-Tesl(l)

W-Tesl(l)

W-Test(l.2)

W-Test(l)

W-Test(l)

W-Test(l)

W-Test(l)

W-Tesl(l)

W-Test(l)

Central Tendency

Medium

EPC

Value

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Medium

EPC

Statistic

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Medium

EPC

Rationale

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A - Not Applicable

For duplicate sample results, the maximum value was used.

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term. OSWER Dircclive 9285.7-081, May 1992.

Statistics: Maximum Detected Value (Max); 95% UCL of Log-transformed Dala (95% UCL-T)

1I) Shapiro-Wilk W Test indicates data do not follow a normal distribution.

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.

SCTTOfr



TAtll E ) 10

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

CAPTAiWSCOVE

Sccnano Timerrame: Current/Future

Medium: Sediment

Exposure Medium: Sediment
Exposure Point: Retention Ponds

Chemical

of

Potential

Concern

9enzo(g,h,i)Perylene

Phenanthrene

4-Melhylphenol

Antimony

Arsenic

Cadmium

Copper

Lead

Silver

Zinc

Units

mg/kg

mg/kg

mg/Vg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Arithmetic

Mean

N/A

N/A

N/A

6.75E+00

9.38E+00

I.53E+00

9.17E+01

1.37E+02

N/A

N/A

95% UCL of

Normal

Data

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Maximum

Delected

Concentration

1.8E-OI

5.3E-OI

5.2E-OI

I.2E*OI

I.8E+OI

2.8E+00

1.8E+02

2.7E»02

7.2EMX)

3.6E+02

Maximum

Qualifier

J

J

J

J

E

J

E

E

E

E

F.PC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Reasonable Maximum Exposure

Medium

EPC

Value

1 8E-OI

5.3E-OI

5.2E-OI

I.2EKM

I.8E+OI

2.8E+00

I.8E+02

2.7F.+02

7.2E+00

3.6E+02

Medium

EPC

Statistic

Max

Max

Max

Max

Max

Max

Max

Max

Max

Max

Medium

EPC

Rationale

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

< 10 samples

Central Tendency

Medium

EPC

Value

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Medium

EPC

Statistic

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Medium

EPC

Rationale

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A - Not Applicable

For duplicate sample results, the maximum value was used.

Statistics: Maximum Detected Value (Max)

U)
cn



TAtll.F. 42

VAi.t'P.S S'RF.n K--R PiAii.V iNTAKF CAi C5M.ATIONS

CAPTAINS COVF.

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Retention Ponds and low area

Receptor Population: Trespasser

Receptor Age: Adolescent

Exposure Route

Dermal

Parameter

Code

CW

CF2

PC

SA

ET

EF

ED

BW

AT-N

AT-C

Parameter Definition

Chemical Concentration in Surface Water

Conversion Factor 2

Permeability Coefficient

Skin Surface Area Available for Contact

Exposure Time

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (Non-Cancer)

Averaging Time (Cancer)

Units

mg/l

I/cm'

cm/hour

cm'

hours/day

days/year

years

kg

days

days

RME

Value

See Table 3

I.OOE-03

12)

1.970

2

120

6

57.7

2.190

25550

RME

Rationale/

Reference

See Table 3

--

- •

EPA, 1992

in
W

[1]

EPA. 1989

CT

Value

--

--

--

--

--

--

--

--

CT

Rationale/

Reference

--

--

--

--

--

--

--

--

Intake Equation/

Mode! Name

CDI (mg/kg-day) -

CW x CF2 x PC x SA x ET x EF x ED x I/BW x I/AT

(I] Professional Judgement.

(2) Chemical Specific. See Text.

Sources:

USEPA. 1989a: Exposure Factors Handbook. EPA/600/8-89/043

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications Inicrim Report ORI). EPA/600/R.91/01 in



TABLE 44

VALUES USED TOR DAILY INTAKE CALCULATIONS

CAPTAINS COVE

Sccnirio Timefrime: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Area A/Area G

Receptor Population: Site Worker

Receptor Age: Adults

Exposure Route

Ingestion

Dermal

Parameter

Code

CS

CFI

IR-S

Fl

EF

ED

BW

AT-N

AT-C

CS

CFI

SSAF

DABS

SA

EF

ED

BW

AT-N

AT-C

Parameter Definition

Chemical Concentration in Soil

Conversion Factor 1

Ingestion Rate of Soil

Fraction Ingested

Exposure Frequency

Exposure Duration

Body Weight

Avenging Time (Non-Cancer)

Averaging Time (Cancer)

Chemical Concentration in Soil

Conversion Factor 1

Soil to Skin Adherence Factor

Dermal Absorption Factor (Solid)

Skin Surface Area Available for Contact

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (Non-Cancer)

Averaging Time (Cancer)

Units

mg/kg

kg/mg

rng/day

•-

days/year

years

lg

days

days

nig/kg

kg/mg

mg/cm:

- •

cm'Vevent

days/year

years

kg

diys

dlys

RME

Value

See Table 3

I.OOE-06

50

1

250

2)

70

9,125

25.550

See Table 3

I.OOE-06

1

(21

2570

250

25

70

9.125

25,550

RME

Ratinnile'

Reference

See Table 3

EPA. 1991

Ul

EPA, 1991

EPA. 1991

EPA. 1991

- -

- -

See Table 3

EPA, 1992

EPA. 1992

EPA. 1991

EPA. 1991

EPA. 1991

- -

CT

Value

-

-

--

-

-

-•

CT

Rationale/

Reference

--

-

-

-

-

-

-

-

-

-

-

--

-

Intake Equation/

Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =

CS x CFI x IR-S x FI x EF x ED x I/BW x I/AT

CDI (mg/kg-day) =

CS x CFI x SSAF x DABS x SA x EF x ED x 1/BW x I/AT

CO
00

[I] Professional Judgement.

[2] Chemical Specific

Sources:

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual • Supplemental Guidance. Standard Default F.xposure Factors. Interim Final. OSWER. Directive 9285.6-03.

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. ORn F.PA/600/8-9I/OIIB



Scenario Timefhme: Future

Medium: All Soil

Exposure Medium: AH Soil

Exposure Point: AreiA/ArelG

Receptor Population: Constniction Worker

Receptor Age: Adult

TABLE 4.6

VALUES USED FOR DAILY INTAKE rALC'Ji.ATIONS

CAPTAINS COVE

Exposure Route

Ingestion

Dermal

Parameter

Code

CS

CFI

IR-S

Fl

EF

ED

BW

AT-N

AT-C

CS

CFI

SSAF

DABS

SA

EF

ED

BW

AT-N

AT-C

Parameter Definition

Chemical Concentration hi Soil

Conversion Factor 1

Ingestion Rate of Soil

Fraction Ingested

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (Non-Cancer)

Averaging Time (Cancer)

Chemical Concentration in Soil

Conversion Factor 1

Soil to Skin Adherence Factor

Dermal Absorption Factor (Solid)

Skin Surface Area Available for Contact

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (Non-Cancer)

Averaging Time (Cancer)

Units

mg/kg

kgtoig

mg/day

- -

days/year

years

kg

days

diys

nig/kg

Ig/mg

mg/cm1

cnV/event

days/year

years

kg

days

diys

RME

Value

See Table 3

I.OOE-06

480

1

60

1

70

365

25.550

See Table 3

I.OOE-06

1

(21

2570

60

1

70

365

25550

RME

Rationale/

Reference

See Table 3

-

EPA, 1991

[1]

(M

Ml

EPA. 1991

•-

See Table 3

-

EPA, 1992

- -

EPA, 1992

(>1

HI

EPA. 1991

- -

- •

CT

Value

-

-

' -

-

-

-

-

-

-

-

-

-

--

-

-•

-

-

-

CT

Rationale/

Reference

--

-

-

-

--

-

-

-

-

-

~

-

--

-

-

-

-

•-

Intake Equation/

Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =

CS x CFI x IR-S x Fl x EF x ED x I/BW x I/AT

CDI (mg/kg-day) -

CS x CFI x SSAF x DABS x SA x EF x ED x I/BW x I/AT

it*
o
I-1
M
U)
10

11] Professional Judgement

(2] Chemical Specific

Sources:

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Fipnsure Factors. Interim Final. OSWF.R. Directive 9285.6-03.

USEPA, 1992: Dermal Exposure Assessment Principles and Applications. Interim Report. ORD. EPA/600/8-91/01 IB.



Scenario Timefnmf. Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Am A/Area G

Receptor Population: Resident

Receptor Age: Adult

TAni f in

VALUES PSFO POR HAM v INIAKP CAI ci.'t ATIONS

CAPTAINS COVE

Exposure Route

Ingesrion

Dermal

Parameter

Code

CS

CFI

IR-S

Fl

EF

ED

BW

AT-N

AT-C

CS

CFI

SSAF

DABS

SA

EF

ED

BW

AT-N

AT-C

Parameter Definition

Chemical Concentration in Soil

Conversion Factor I

Ingesrion Rate of Soil

Fraction Ingested

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (Non-Cancer)

Averaging Time (Cancer)

Chemical Concentration in Soil

Conversion Factor 1

Soil to Skin Adherence Factor

Dermal Absorption Factor (Solid)

Skin Surface Area Available for Contact

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (Non-Cancer)

Averaging Time (Cincer)

Units

mgrtig

kg/mg

ing/day

days/year

years

VB
dlyf

days

mg/Vg

kg/mg

mg'cm1

cm:/tvenl

days/ year

yeirs

kg

days

days

RME

Value

See Table 3

I.OOE-06

100

1

350

30

70

10,950

25.550

See Table 3

I.OOE-05

12)

2425

J50

30

70

10.950

25.550

RME

Rationale/

Reference

See Table 3

-

EPA. 1991

Ml

EPA. 1991

EPA. 1991

EPA. 1991

- -

- •

See Table 3

EPA. 1992

EPA. 1992

EPA. 1991

EPA. 1991

EPA. 1991

CT

Value

•-

--

-

-

-

•-

-

-

-

--

CT

Rationale/

Reference

-

--

-

-

--

--

.

:
--..-

-

Intake Equation/

Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =

CS x CFI x IR-S x Fl x EF x ED x I/BW x I/AT

CDI (mg/kg-day) -

CS x CFI x SSAF x DABS x SA x EF x ED x I/BW x I/ATo
H1

H1

(1) Professional Judgement

(2) Chemical Specific

Sources:

USEPA, 1991: Risk Assessment Guidance for Snpertund. Vol. I: Human I lealih Evaluation Manual. Supplemental Guidance. Standard Dffauli Hposurr Factors Interim Final OSWER. Directive 9285.6-03.

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. Interim Report. ORD EPA/600/8-91/01 IB



Seennio Tlmeframe: Future

Medium: Groundwater

Exposure Medium: Air

Exposure Point: Shower

Receptor Population: Resident

Receptor Age: Adult

TAni.F. 4 10

VA! ! T.S ! !SM) TOR !!AI! V !NTAK!: CMf, 'I.ATIONS

CAPTAINS C'OVE

Exposure Route

Inhalation

Parameter

Code

CA

IR-A

ET

EF

ED

BW

AT-N

AT-C

Parameter Definition

Chemical Concentration in Air

Inhalation Rate of Air

Exposure Time

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (Non-Cancer)

Averaging Time (Cancer)

Units

mg/m!

m'/hour

hours/day

days/year

yean

kg

days

days

RME

Value

See Attachment F

0.83

0.4

350

30

70

10.950

25,550

RME

Rationale/

Reference

See Attachment F

EPA. 1989

EPA. 1989

EPA, 1991

EPA. 1991

EPA, 1991

- -

CT

Value

-

--

-

-

-

-

--

—

cr
Rationale/

Reference

-

-

-

-

-

-

-

—

Intake Equation/

Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =

CA x IR-A x ET x EF x ED x I/BW x I/AT

(IJ Professional Judgement

[2] Chemical Specific

Sources:

USEPA, I989a: Exposure Factors Handbook. EPA/600/8-89/04).

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER. Directive 9285.6-03.

O
H
H

H



t 12

DAILY INTAKF. rAi.rui ATIONS

CAPTAINS rove

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwaler

Exposure Point: Underlying the Site

Receptor Population: Resident

Receptor Age: Child

Exposure Route

Ingestion

Dermal

Parameter

Code

CO

IR-G

EF

ED

BW

AT-N

AT-C

CO

CFI

PC

SA

ET

EF

ED

BW

AT-N

AT-C

Parameter Definition

Chemical Concentration in Groundwater

Ingestion Rate of Groundwater

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (Non-Cancer)

Averaging Time (Cancer)

Chemical Concentration in Groundwaler

Conversion Factor 2

Permeability Coefficient

Skin Surface Area Available for Contact

Exposure Time

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (Non-Cancer)

Averaging Time (Cancer)

Units

mi/I

I/day

days/year

years

kg

days

days

mgl

I/cm'

cm/hour

cm"

hours/day

days/year

years

kg

days

days

RME

Value

See Table 3

1

350

6

15

2.190

25.550

See Table 3

I.OOE-03

(21

6,980

0.20

350

6

15

2.190

25.550

RME

Rationale/

Reference

See Table 3

EPA. 1991

EPA. 1991

EPA. 1991

EPA. 1991

--

See Table 3

- -

EPA. 1992

EPA. 1989

EPA. 1991

EPA. 1991

EPA. 1991

- -

CT

Value

-

-

-

-

-

-

-

-

-

-

-

-

-

-

•-

en-

Rationale/

Reference

-

-

--

-

-

-

-

-

-

-

-

-

-

--

Intake Equation/

Model Name

Chronic Daily Intake (GDI) (mg/kg-day) »

CO x IR-G x EF x ED x I/BW x I/AT

CDI (mg/kg-day) =

CG x CF2 x PC x SA x ET x EF x ED x I/BW x I/AT

N3

[I] ProfessionaUudgement.

[2] Chemical Specific

Sources:

USEPA, I989a: Exposure Factors Handbook. EPA/600/8-89/043

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human llealih 1: valuation Manual • Supplemental (iuidanrt Standard IV'juli I «pc'<urr I arum Inirrim final OSWf!R Directive 9285.6-03.

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications Interim Repot ORD PPA'600'R 91 01 in



TABLE 5 I

NON.CANCF.R TOXICITV DATA - ORAI./DERMAL

CAPTAIN'S COVE

diemied

of Potential

Concern

Jenzerte

rhlorobcnzcnc

rMorofonn

1.2-D.dilofoethane

cis- 1 ,2-Dichtoroethene

trans- 1 ,2-Dtcfiloroethene

1 ,2-DicMoroethene(totfil)

Methylene chloride

retrachloroethene

Toluene

FricMoroethene

Vinyl chloride

Acenaphthylene

Benro[g.h.'lperylene

^hetianthiciie

Benzo(a]anlhraccne

Benio[BlpyTene

Benzofbinuoranthene

Dibenz{a.h (anthracene

lndeno[ ! ,2,3-cdJpyrene

bis(2-Chloroethyl)ether

1 ,4-DicMorobenzene

4-Methylphenol

Polychlorinaud biphenyll

Aroclor 1016

Aroclor 1248

Aroclor 1254

Endosulran luirate

Endrin aldehyde

Endrin ketone

Chronic/

Chronic

Chronic

Oirontc

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Oral RID

Value

NA

2E-02

1E-02

3E-02

IE-02

2E-02

9E-OJ

6E-02

IE-02

2E-OI

6E-03

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

3E-02

NA

NA

7E-OS

NA

2E-05

NA

NA

NA

Oral RID

Uniu

NA

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kgday

mg/kgday

mg/kg.day

mg/kg-day

mg/kg-day

mg/kg-day

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

mg/kgday

NA

NA

mg/kg-day

NA

mg/kg-day

NA

NA

NA

Oral 10 Dermal

Adjustment Factor ( 1 )

N'A

1(10%

100%

100%

100%

100%

100%

100%

100%

100%

100%

N/A

N/A

N'A

N/A

N'A

N/A

N/A

N/A

N'A

N/A

100%

N'A

N/A

100%

N/A

100%

N/A

N/A

N/A

Adjusted

Dermal

Rft>(2(

N/A

2F.-02

IF. -02

JF.-02

IF..02

2F. 02

9F.-01

6F..02

IF.-02

2E-OI

6E-03

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

3E-02

N/A

N/A

7E-05

N/A

2F.-05

N/A

N/A

N/A

Uniu

N'A

mgtit day

mg\« day

mg.kf: day

malia day

mglig day

mg"kgday

mg/kg-day

mg/kgday

mg/kg-day

mg/kg-day

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N'A

N/A

mg/kg-day

N/A

N/A

mg/kg-day

N/A

mg/kg-day

N/A

N/A

N'A

Pnniiry

Target

Organ

NA

Liver

Liver

lung

llrmalnpnietic

Li.ei

Liver

Liver

NOAEL

Liver and Kidney

Liver and Kidney

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Liver and Kidney

NA

NA

Developmental

NA

F.ye

NA

NA

NA

Covnbineo

Uncertainty/Modifying

Facion

NA

1000

1000

1000

5000

1000

1000

100

NA

1000

3000

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1000

NA

NA

81

NA

300

NA

NA

NA

Sources of RID:

Target Organ

tRIS: HEAST

IRIS

IRIS

NCEA

HEAST

IRIS

HEAST

IRIS

IRIS

IRIS

NCEA

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

NCEA

IRIS; HEAST

IRIS; HEAST

IRIS

IRIS; HEAST

IRIS

IRIS; HEAST

IRIS; HEAST

IRIS. HEAST

Dates of RfD:

Target Organ (3)

(MM/DD/YY)

04/01/97

04/01/97

03/01/97

07/01/97

03/01/97

07/01/97

04/01/97

04/01/97

03/01/97

07/02/97

-

-

-

--

-

--

-

03/01/97

--

-

03/01/97

03/01/97

-



e

5 2
NON-CANCER TOXICITY DATA - INHALATION

CAPTAIN'S COVE

Chemical

of Potential

Concern

tenzene

Chlorobenzene

Chloroform

1 ,2-Dichloroethane

cis- 1 ,2-Dichloroethene

trans- 1 ,2-Dichloroelhene

1 .2-DkhloroelheiK(tolal)

Methylene chloride

retrachloroethene

Toluene

Trichloroethene

Vinyl chloride

Acenaphthylene

Benzo(g,h,i)perylene

Phenanthtene

Benzo(a]anthracene

Benzo[a]pyrene

Benzo[b)nuoranthene

Dibenz(a,li)anthracene

Indenof 1 ,2.3-cdJpyrene

his(2-Chloroelhyl)ether

1 ,4-Dichlorobenzene

4-Methylphenol

Polychlorinated biphcnyls

Aroclor 1016

Chronic/

Subchronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Value

Inhalation

RIC

NA

2.0E-02

3.0E-04

S.OE-03

NA

NA

NA

3.0E+00

4.0E-OI

4.0E-OI

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

80C-OI

NA

NA

NA

Units

NA

mg/m3

mg/m3

mg/m1

NA

NA

NA

mg/m'

mg/m"

mg/m'

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

mf in'

NA

NA

NA

Adjusted

Inhalation

RID

N/A

5.7E-03

8.6E-05

1 4E-03

N/A

N/A

N/A

8.6E-OI

I . I E - O I

I . I E - O I

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2..M--OI

N/A

N'A

N/A

Units

N/A

mg/kg-day

mg/kg-day

mg/kg-day

N/A

N/A

N/A

mg/kg-day

mg/kg-day

mg/kg-day

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

NCA

N/A

N/A

nip lg. day

N.'A

N/A

N'A

Primary

Target

Organ

N/A

Liver and Kidney

Liver and Kidney

Gastrointestinal tract, liver and kidney

N/A

N/A

N/A

Liver

Liver, kidney, and CNS

CNS

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Liver

N/A

N/A

N'A

Combined

Uncertainty/Modifying

Factors

NA

10000

10 for C

3000 for H.C.O

NA

NA

NA

100

300 for H.A.S

300 for H,S,O

NA

NA

NA

NA

NA

NA

NA

NA

N\

NA

NA

lOOforH.A.C

NA

NA

NA

Sources of

RIC:RfD:

Target Organ

IRIS; HEAST

HEAST

NCEA

NCEA

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

HEAST

NCEA

IRIS

IRIS: HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS, HEAST

IRIS; HEAST

IRIS; HEAST

IRIS

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

Dates (1)

(MM/DD/YY)

7/1/97

4/1/97

3/1/97

-

-

-

7/1/97

4/1/97

3/1/97

-

-

--

-

--

--

-

-

-

3/1/97

-

--



TARI.E 5 3

NON-CANCT.R TOXICITY DATA - SPP.CIAI. CASE CHEMICALS

CAPTAIN'SCOVF.

Chemical

of Potential

Concern

Chronic/

Subchronic

Value Units Primary

Target

Organ

Combined

Uncertainty /Modifying

Factors

Sources of

Primary Target

Organ

Date

(MM/DD/YY)

o
h-1
I-1
£»
in



Aroclor 1248

Aroclor 1254

F.ndosulfan sullate

Endrin aldehyde

Endrin ketone

Aluminum

Antimony

Arsenic

Barium

Cadmium (water)

Cadmium (food)

Cobalt

Copper

ron

Lead

Manganese

Magnesium

Nickel (soluble salts)

Silver

Vanadium

Zinc

NA

NA

NA

NA

NA

NA

NA

I.5E400

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

N/A

N'A

N'A

N/A

N/A

1%

10%

80V.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N A

N'A

N'A

N/A

N/A

N/A

N/A

!.<>E«00

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N'A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

(mg/kg-day)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

• N/A

N/A

N/A

N/A

N/A

NA

NA

NA

NA

NA

D

Bl

A

NA

Bl

Bl

ND

D

NA

B2

D

NA

NA

D

ND

D

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

..

..

-

-

-

-

-

04/10/98

-

-

-

-

-

--

-

--

-

-

-

-

IRIS = Integrated Risk Information System

HEAST= Health Effects Assessment Summary Tables

NCEA = National Center for Environmental Assessment

NA = Not Available

N/A = Not Applicable

(1) Oral Slope Factor / Oral to Dermal Adjustment Factor = Adjusted Hernia!

Cancer Slope Factor

(2) IRIS searched 10/8/98

EPA Group:

A - Human carcinogen

Bl - Probable human carcinogen - indicates thai limited human data are available

B2 - Probable human carcinogen - indicales sufficient evidence in animals and

inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

P. • Evidence of noncarcinogenicity

Weight of Evidence:

Knownl.ikely

Cannot be Determined

Nm I iVctv



doctor 1248

Aroclor 1254

Endosulfan sulfate

Endrin aldehyde

indrin kelone

Aluminum

Antimony

Arsenic

Jarium

Cadmium (water)

Cadmium (food)

Cobalt

Copper

ton

Lead

Manganese

Magnesium

Nickel (soluble salts)

Silver

Vanadium

Zinc

NA

NA

NA

NA

NA

NA

NA

4.3E-03

NA

1.8E-03

I.8E-03

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

ug/m

NA
3

ug/m
3

ug/m

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)

N'A

N/A

N/A

N/A

N/A

N/A

N/A

I .SE^OI

N/A

6.3F.+00

6.3E400

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

(mg/kg-day)

N/A
.1

(mg/kg-day)

(mg/kg-day)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

NA

NA

NA

NA

NA

D

Bl

A

NA

Bl

Bl

ND

D

NA

B2

D

NA

NA

D

ND

D

IRIS; HEAST

IRIS: HEAST

IRIS; HEA.ST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS

IRIS; HEAST

IRIS

IRIS

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS; HEAST

IRIS: HEAST

IRIS; HEAST

IRIS; HEAST

..

--

--

•-

-

-

04/10/98

-

04/01/97

04/01/97

-

-•

-

-

-

-

-

-

—

IRIS = Integrated Risk Information System

HEAST= Health Effects Assessment Summary Tables

NCEA - National Center for Environmental Assessment

NA = Not Available

N/A = Not Applicable

(1) IRIS searched 10/8/98

(2) 70kg x l/20mVday x lOOOug/mg

EPA Group:

A - Human carcinogen

Bl - Probable human carcinogen - indicates that limited human data are available

B2 - Probable human carcinogen - indicates sufficient evidence in animals and

inadequate or no evidence in humans

C - Possible human carcinogen

D - Nol classifiable as a human carcinogen

E - Evidence of noncarcinogenicily

Wetphl of Evidence

Known'l tkcly

('annul he Oclcniwicd

Noi I ik,-K



'. RMP.

CALCULATION OF NON-CANCP.R IIA7.ARDS

REASONAIU.P. MAXIMUM EXPOSURE

CAPTAIN'S COVE

Scenario Tirreframe: Current/Future
Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Area A

Receptor Population: Trespasser

Receptor Age: Adolescent

Exposure

Route

Ingestion

Dermal

Chemical

of Potential

Concern

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrcne

PCBs (total)

Antimony

Arsenic

Copper

Lead

(Total)

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

PCBs (total)

Antimony

Arsenic

Copper

Lead

(Total)

Medium

EPC
Value

2.50E-OI

1.50E-OI

3.10E-01

5.50E+00

2.I6E+02

8.39E+OI

3.95E+02

5.I2E+02

2.50E-OI

I.50E-OI

3.IOE-OI

5.50E+00

2.I6E+02

8.39E+OI

3.95E+02

5.I2E+02

Medium

EPC
Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC
Value

2.50E-OI

1.50E-OI

3.IOE-01

5.50E+00

2.I6E+02

8.39E+01

3.95E+02

5.I2E+02

2.50E-OI

I.50E-OI

3.IOE-OI

5.50E+00

2.I6E+02

8.39E+OI

3.95P.+02

5.I2B+02

Route

EPC
Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC
Selected

for Hazard

Calculation (1)

M

M

M
M
M
M
M
M

M
M
M
M
M
M
M
M

Intake

(Non -Cancer)

I.4E-07

8.5E-08

1 .8E-07

3.IE-06

1.2E-04

4.8E-05

2.3E-04

2.9E-04

N/A
N/A
N/A

8.6E-06

N/A
2.8E-05

N/A
N/A

Intake

(Non-Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

N/A
N/A
N/A

mg/kg-day

N/A
mg/kg-day

N/A
N/A

Reference

Dose

NA

NA

NA
2.0E-05

4.0E-04

3.0E-04

3.7E-02

NA

N/A
N/A
N/A

2.0E-05

N/A
2.4E-04

N/A
N/A

Reference

Dose Units

NA

NA

NA
mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

NA

N/A
N/A
N/A

mg/kg-day

N/A
mg/kg-day

N/A
N/A

Reference

Concentration

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Reference

Concentration

Units

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Hazard

Quotient

No Tox Data

No Tox Data

No Tox Data

2E-OI

3E-01

2E-01

6E-03

No Tox Data

6E-OI

N/A
N/A
N/A

4E-01

N/A
IE-01

N/A
N/A

5E-OI

Total Hazard Index Across All Exposure Routes/Pathways

(1) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



TAfll.P. 7.3 RMK

CALCULATION OF NON-CANCT.R HAZARDS

RF.ASONAnt.P. MAXIMUM F.XPOS1IRF.

CAPTAIN'S COVF.

Scenario Timeframe: Cunenl/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Retention Ponds and low area

Receptor Population: Trespasser

Receptor Age: Adolescent

Exposure

Route

Dermal

Chemical

of Potential

Concern

Aluminum

Antimony

Arsenic

Barium

Cadmium

Copper

Iron

Lead

Manganese

Nickel

Vanadium

(Total)

Medium

EPC

Value

I.68E+OI

2.5IE-02

3.99E-02

4.44E-OI

8.60E-03

3.33E-01

6.20E+OI

4.36E-OI

2.77E+00

6.52E-02

6.05E-02

Medium

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Route

EPC

Value

I.68E+OI

2.5IE-02

3.99E-02

444E-01

8.60E-03

333E-OI

6.20E+OI

436E-01

2.77E+00

6.52E-02

6.05E-02

Route

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

EPC

Selected

for Hazard

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

Intake

(Non-Cancer)

3.8E-04

5.6E-07

9.0E-07

1 .OE-05

1 .9E-07

7.5E-06

1 4E-03

9.8E-06

6.2E-05

I.5E-06

I.4E-06

Intake

(Non -Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Reference

Dose

5.0E-03

4 OE-05

2.4E-04

35E-03

2.5E-05

1.9E-02

30E-OI

NA

I.2E-03

2.0E-03

7.0E-03

Reference

Dose Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

NA

mg/kg-day

mg/kg-day

mg/kg-day

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Total Hazard Index Across All Exposure Routes/Pathways

Hazard

Quotient

8E-02

IE-02

4E-03

3E-03

8E-03

4E-04

5E-03

No Tox Data

5E-02

7E-04

2E-04

2E-OI

2E-OI

(1) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



tiT*T5 nI AMI PT5 RMI

CAM III AIION 01 NON ( AN( I R IIA7ARDS

RF.ASONAHI I MAXIMUM I XI'OSURF.

CAI'IAIN'SCOVI!

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Area A

Receptor Population: Site Worker

Receptor Age: Adult

Exposure

Route

Ingestion

Dermal

Chemical

of Potential

Concern

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

PCBs (total)

Antimony

Arsenic

Copper

Lead

(Total)

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

PCBs (total)

Antimony

Arsenic

Copper

Lead

(Total)

Medium

EPC

Value

2.50E-OI

I.50E-OI

3.IOE-OI

5.50E+00

2.16E+02

8.39E+OI

3.95E+02

5.I2E+02

2.50E-01

1.50E-OI

3.10E-OI

5.50E+00

2.I6E+02

8.39E+OI

3.95E+02

5.12E+02

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

2.50E-OI

I.SOE-OI

3.IOE-OI

5.50E+00

2.I6E+02

8.39E+OI

3.95E+02

5.I2E+02

2.50E-OI

I.50F.-OI

3.IOF.-OI

5.50E+00

2.I6F.+02

8.39E+OI

3.95H+02

5.I2E+02

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC

Selected

for Hazard

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Non-Cancer)

I.2E-07

7.3E-08

I.5E-07

2.7E-06

1 1E-04

4.IF-05

1 .9F.-04

2.5E-04

N/A

N/A

N/A

1 .9E-05

N/A

63F.-05

N/A

N/A

Intake

(Non-Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

N/A

N/A

Reference

Dose

NA

NA

NA

2.0E-05

4.0E-04

3.0E-04

3.7E-02

NA

N/A

N/A

N/A

2.0E-05

N/A

2.4E-04

N/A

N/A

Reference

Dose Units

NA

NA

NA

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

NA

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

N/A

N/A

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Total Hazard Index Across All Exposure Routes/Pathways 1

Hazard

Quotient

'

No Tox Data

No Tox Data

No Tox Data

IE-01

3E-OI

IE-01

5E-03

No Tox Data

5E-01

N/A

N/A

N/A

IE+00

N/A

3E-01

N/A

N/A

IE+00

2E+00

(1) M = Medium-Specific

NA = Not Available

N/A = Not Applicable

OSTTOfr



RMI

CAI CHI AIIONOI NON-CANCI-R HAZARDS

RP.ASONAHI I MAXIMUM! XPOSURP

( Al' IAIN'S COVI

Scenario Timerrame: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Upper Glacial Aquifer

Receptor Population: Site Worker

Receptor Age: Adult

Exposure

Route

ngestion

Chemical

of Potential

Concern

Benzene

Chlorobenzene

Chloroform

1 ,2-Dichloroethane

1 ,2-Dichloroethene

Methylene chloride

Tetrachlorocthane

Toluene

Trichloroethene

Vinyl chloride

bis(2-chloroelhyl)ether

1 ,4-Dichlorobenzene

Endosulfan sulfate

Antimony

Arsenic

Lead

Magnesium

(Total)

Medium

EPC

Value

7.61 E-03

1.89E-OI

2.2IE-01

4.20E-03

6.68E-02

9.99E-03

3.49E-02

2.43E-02

I.99E-02

5.52E-02

3.70E-03

3.70E-02

1.70E-04

4.02E-02

I . I4E+OI

5.44E-OI

5.49E+OI

Medium

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mp/l.

mg/L

mg/L

mg/L

mg/l .

mg''l

Route

EPC

Value

7.61 E-03

1.89E-01

2.2IE-OI

4.20E-03

6.68E-02

9.99E-03

3.49E-02

2.43E-02

1 .99E-02

552E-02

3.70E-03

3.70F.-02

I.70E-04

4.02E-02

I . I4F .+OI

5.441- -01

5 4'IROI

Route

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/l.

mg/L

EPC

Selected

for Hazard

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Non -Cancer)

7.4E-05

1. 8 E-03

2.2E-03

4. IE-OS

6.5E-04

9.8E-05

3.4E-04

2.4P.-04

1 .9P.-04

5.4P.-04

3.6P-05

3.6P-04

I.7P-06

39P-04

I.I P. -01

5 ..IP. -03

5 4P-OI

Intake

(Non-Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Reference

Dose

NA

2E-02

IE-02

3E-02

9E-03

6E-02

IE-02

2E-OI

6E-03

NA

NA

3E-02

NA

4.0E-04

3.0E-04

NA

NA

Reference

Dose Units

NA

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

NA

NA

mg/kg-day

NA

mg/kg-day

mg/kg-day

NA

NA

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Hazard

Quotient

No Tox Data

9E-02

2E-01

IE-03

7E-02

2E-03

3E-02

IE-03

3E-02

No Tox Data

No Tox Data

IE-02

No Tox Data

1E+00

4E+02

No Tox Data

No Tox Data

4E+02



^ni^TRTAnOT/.R RMK

CALCULATION OP NON-CANCF.R HAZARDS

REASONABLE MAXIMUM EXPOSURE

CAPTAIN'S COVE

Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Area A

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure

Route

ngestion

Chemical

of Potential

Concern

3enzo[a]anthracene

Benzo(b]fluoranthene

Benzo(a)Pyrcne

Benzo(g,h,i)Perylene

Dibenz[a,h]anthracene

lndeno[ 1 ,2,3-cd Jpyrene

Phenanthrene

Endrin aldehyde

PCBs (total)

Antimony

Arsenic

Barium

Cadmium

Cobalt

Copper

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

I.30E-KX)

2.18E+00

1.76E+00

I.27E+00

3.IOE-OI

1.09E+00

I.66E+00

8.40E-03

I.42E+00

1.I6E+03

2.76E+03

7.36E-K)2

1.74E+02

3.79E+02

9.96E+03

I.18E+05

2.48E+04

2.IOE+04

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

1 .30E+00

2.I8E+00

I.76E+00

I.27E-HX)

3.IOE-OI

1 .09E+00

1 .66E-KX)

8.40E-03

I.42E-KH)

I.I6E+03

2.76E+03

7.36E+02

1.74E+02

3.79E+02

996E+03

I.I8E+05

2.48E+04

2.IOE+04

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC

Selected

for Hazard

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Non-Cancer)

1.51-4)6

2.5E-06

2.0E-06

I.4E-06

3.5E-07

1.2E-06

1 .9E-06

9.5E-09

1 .6E-06

I.3E-03

3 IE-03

8.3E-04

2.0E-04

4.3E-04

I.1E-02

I .3E-OI

2.8E-02

2.4E-02

Intake

(Non -Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Reference

Dose

NA

NA

NA

NA

NA

NA

NA

NA

2.0E-05

4.0E-04

3.0E-04

7.0E-02

1 .OE-03

6.0E-02

3.7E-02

3.0E-01

NA

2.3E-02

Reference

Dose Units

NA

NA

NA

NA

NA

NA

NA

NA

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

NA

mg/kg-day

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Hazard

Quotient

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

8E-02

3E+00

IE+01

1E-02

2E-01

7E-03

3E-01

4E-OI

No Tox Data

IE+00

2E+OI

Z 9 T T O *



m^^9iTARIT/.9 RMF.

CALCULATION OF NON-CANCER HAZARDS

RF.ASONAHLF. MAXIMUM EXPOSURE

CAPTAIN'S COVE

Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: Participates

Exposure Point: Area A

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure

Route

nhalation

Chemical

of Potential

Concern

Benzo(a)Anthracene

Benzo[b]fluoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Dibenz[a,h]anthracene

IndenoJ 1 ,2,3-cd]pyrene

Phenanthrene

Endrin aldehyde

PCBs (total)

Antimony

Arsenic

Barium

Cadmium

Cobalt

Copper

Iron

Lead

Manganese

(Total)

Medium

EPC
Value

I.30E+00

2.I8E-MX)

I.76E-HM)

1.27E+00

3.IOE-OI

I.09E+00

1.60E+00

8.40E-03

I.42E-KK)

I.I6E+03

2.76E+03

7.36E+02

I.74E+02

3.79E+02

9.96E+03

I.I8E+05

2.48E-V04

2.IOE+04

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value (1)

I.74E-06

2.93E-06

2.36E-06

I.70E-06

4.I5E-07

1 .46E-06

2.I4E-06

I.I3E-08

I.90E-06

I.55E-03

3.70E-03

9.86E-04

2.33F.-04

5.08E-04

1 .34E-02

I.58E-OI

3.32E-02

2.82E-02

Route

EPC

Units

mg/m

mg/m3

mg/m

mg/m1

mg/m'

mg/m

mg/m1

mg/m

mg/m

mg/m1

mg/m1

mg/m3

mg/m1

mg/m'

mg/m1

mg/m1

mg/m1

mg/m

EPC
Selected

for Hazard

Calculation (2)

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

Intake

(Non-Cancer)

7.5E-08

I.3E-07

I.OE-07

7.3E-08

I.8E-08

6.3E-08

9.2E-08

4.9E-IO

8.2E-08

6.7E-05

I.6E-04

4.3E-05

I.OE-05

2.2E-05

5.8E-04

6.8E-03

I.4E-03

1 2F.-03

Intake

(Non-Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/Vg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Reference

Dose

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Dose Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
5.00E-04

NA

2.00E-05

NA

NA

NA
5.00E-05

Reference

Concentration

Units

N/A
N/A

N/A

N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

mg/m3

N/A

mg/m3

N/A

N/A

N/A
mg/m3

Hazard

Quotient

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

3E-OI

No Tox Data

4E-HX)

No Tox Data

No Tox Data

No Tox Data

9E+OI

9E+OI

Total Hazard Index Across All Exposure Routes/Pathways

(1) See respirable participates model in Attachment F.

(2) R = Route-Specific

NA = Not Available

N/A = Not Applicable £ S T T 0



( AK III ATlONOr NON-CANO-R I IA/ARDS

RP.ASONAni.P. M A X I M U M EXPOSURE

CAPTAIN'S COVP

Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Area G

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure

Route

JCiiiial

Chemical

of Potential

Concern

Acenaphthylene

Benzo[a]anthracene

Benzo(b)F1uoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

Endosulfan sulfate

Endrin ketone

PCBs (total)

Antimony

Arsenic

Cadmium

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

7.70E-02

4.00E+00

3.62E+00

1.60E+00

4.50E-OI

8.60E+00

5.20E-03

I.44E-02

9.64E+00

2.0IE+02

3.41E+02

3.72E+OI

1.32E-H55

3.00E+03

2.I5E+05

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

7.70E-02

4.00E+00

3.62E+00

1 .60F>00

4.50E-OI

8.60E^O

5.20E-03

I.44E-02

9.64E+00

2.0IE+02

3.41E*02

3.72E+OI

I.32E+05

3.00E+03

2.I5E+05

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC

Selected

for Hazard

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Non -Cancer)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

8.IP.-06

N/A

6.2E-05

2.2F.-06

N/A

N/A

N/A

Intake

(Non-Cancer)

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

mg/kg-day

N/A

N/A

N/A

Reference

Dose

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2.0E-05

N/A

2.4E-04

5.0E-05

N/A

N/A

N/A

Reference

Dose Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

mg/kg-day

N/A

N/A

N/A

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Hazard

Quotient

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

4E-01

N/A

3E-OI

4E-02

N/A

N/A

N/A

7E-01

Total Hazard Index Across All Exposure Routes/Pathways

(I) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



11^7^2I AIM FTI 2 RMP

CALCULATION 01- NON-CANCf : .R HAZARDS

RF.ASONAItl P M A X I M U M PXPOSIIRP.

CAPTAIN'S COVP.

Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Area A

Receptor Population: Resident

Receptor Age: Adult

Exposure

Route

ngestion

Chemical

of Potential

Concern

Benzo(a]anthracene

Benzo[b]fiuoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Dibenz[a,h]anthracene

lndeno[1 ,2,3-cd]pyrene

Phenanthrene

Endrin aldehyde

PCBs (total)

Antimony

Arsenic

Barium

Cadmium

Cobalt

Copper

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

I.30E+00

2.I8E+00

1.76E+00

1.27E+00

3.IOE-OI

1.09E+00

1 .66E+00

8.40E-03

1 .42E+00

1.16E+03

2.76E+03

7.36E+02

1.74E+02

3.79E+02

9.96E+03

I.I8E+05

2.48E+04

2.IOE+04

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

1 .30E+00

2.18E+00

I.76E-KX)

1 .27E+00

3.IOE-OI

I.09E+00

1 .66E+00

8.40E-03

I.42E+00

1.I6E+03

2.76E+03

7.36E+02

1.74E+02

3.79E+02

9.96E+03

I.18E+05

2.48F.4-04

2.IOF.+04

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC

Selected

for Hazard

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Non -Cancer)

I.8E-06

3.0E-06

2.4E-06

I.7E-06

4.2E-07

1 5E-06

2.3E-06

I.2E-08

1 .9F.-06

1 6E-03

3.8E-03

I.OE-03

2.4F.-04

5.2E-04

I.4F-02

I.6E-OI

3.4P. -02

2.9F.-02

Intake

(Non -Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Reference

Dose

NA

NA

NA

NA

NA

NA

NA

NA

2.0E-05

4.0E-04

3.0E-04

7.0E-02

1 OE-03

6.0E-02

3.7E-02

3.0E-OI

NA

2.3E-02

Reference

Dose Units

NA

NA

NA

NA

NA

NA

NA

NA

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

NA

mg/kg-day

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Hazard

Quotient

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

1E-OI

4E+00

IE+01

1E-02

2E-OI

9E-03

4E-01

5E-01

No Tox Data

IE+00

2E+OI



I AMI I / I' RMI

f Al (HI A'I ION ()!•' NON ( AN( I U HAZARDS

RI-ASONAHI l: MAXIMUM FXI'OSHRF.

CAPTAIN'S COVF

Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Area G

Receptor Population: Resident

Receptor Age: Adult

Exposure

Route

Ingestion

Chemical

of Potential

Concern

Acenaphthylene

Benzo[a]anthracene

Benzo(b)Fluoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perytene

Phenanthrene

Endosulfan sulfate

Endrin ketone

PCBs (total)

Antimony

Arsenic

Cadmium

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

7.70E-02

4.00E-HH)

3.62E+00

1.60E-KX)

4.50E-01

8.60E+00

520E-03

I.44E-02

9.64E+00

2.01 E+02

3.41E+02

3.72E+OI

I.32E+05

3.00E+03

2.I5E+05

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

7.70E-02

4.00E+00

3.62E+00

1 .60E+00

4.50E-OI

8.60E+00

5.20E-03

1 .44E-02

9.64E+00

2.01 E+02

3.41E+02

3.72E+OI

I.32EH)5

3.00F.+03

2.I5F.+05

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC

Selected

Tor Hazard

Calculation ( 1 )

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Non -Cancer)

I.IE-07

5.5E-06

5.0E-06

22E-06

62E-07

I.2E-05

7.IF.-09

20F.-08

I.3P.-05
2.RP.-04

4.7F.-04

5.IP-05

I.8P-OI

4.IP-03

29F.-OI

Intake

(Non-Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Reference

Dose

NA

NA

NA

NA

NA

NA

NA

NA

2.0E-05

4.0E-04

3.0E-04

1 .OE-03

3.0E-OI

NA

2.3E-02

Reference

Dose Units

NA

NA

NA

NA

NA

NA

NA

NA

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

NA

mg/kg-day

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Hazard

Quotient

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox, Data

7E-01

7E-01

2E-HJO

5E-02

6E-OI

No Tox Data

1E+01

2E-KH

Ul
CTi



117̂ 4̂ ITAm.FTM RMR

CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

CAPTAIN'S COVE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Upper Glacial Aquifer

Receptor Population: Resident

Receptor Age: Adult

Exposure

Route

Ingestion

Chemical

of Potential

Concern

Benzene

Chlorobenzene

Chloroform

1 ,2-Dichloroethane

1 ,2-Dichloroethene

Methylene chloride

Tefrachloroethane

Toluene

Trichloroethene

Vinyl chloride

bis(2-chloroethyl)ether

1 ,4-Dichlorobenzene

Endosulfan sulfate

Antimony

Arsenic

Lead

Magnesium

(Total)

Medium

EPC

Value

7.61 E-03

I.89E-01

2.2IE-OI

4.20E-03

6.68E-02

9.99E-03

3.49E-02

2.43E-02

I.99E-02

5.52E-02

3.70E-03

3.70E-02

I.70E-04

4.02E-02

1.I4E+OI

5.44E-01

5.49E+OI

Medium

F.PC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Route

F.PC

Value

7.61 E-03

I.89E-OI

2.2IE-OI

4.20E-03

6.68E-02

9.99E-03

3.49E-02

2.43F.-02

1 .99E-02

5.52E-02

3.70E-03

3.70E-02

1.70F.-04

4.02E-02

I.I4E+OI

5.44E-OI

5.49E+OI

Route

F.PC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

F.PC

Selected

for Hazard

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Nun -Cancer)

2.IF.-04

5.2E-03

6 IF. -03

1 .2E-04

I.8E-03

27F.-04

9.6F-04

67E-04

5.5E-04

I.5E-03

1 .OF.-04

1 OF.-03

4.7E-06

I.I E-03

3.IF.-OI

I.5E-02

I.5F.-KK)

Intake

(N(in-Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/Vg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Reference

Dose

NA

2E-02

IE-02

3E-02

9E-03

6E-02

IE-02

2E-OI

6E-03

NA

NA

3E-02

NA

4.0E-04

3.0E-04

NA

NA

Reference

Dose Units

NA

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

NA

NA

mg/kg-day

NA

mg/kg-day

mg/kg-day

NA

NA

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Hazard

Quotient

No Tox Data

3E-01

6E-01

4E-03

2E-01

5E-03

1E-01

3E-03

9E-02

No Tox Data

No Tox Data

3E-02

No Tox Data

3E+00

IE+03

No Tox Data

No Tox Data

IE+03



n i : 7 t s1AI11 1: 7 ISRMT

CAICUI AIIONOP NON-CANCI R IIA/ARDS

RrASONARi i:. MAX'iMiiM PXrOSiiRE

CAPTAIN'S COVI-

Scenario Timefrarne: Future

Medium: Oroundwater

Exposure Medium: Air

Exposure Point: Shower

Receptor Population: Resident

Receptor Age: Adult

Exposure

Route

Inhalation

Chemical

of Potential

Concern

Benzene

Chlorobenzene

Chloroform

1 ,2-Dichloroethane

1 ,2-Dichloroethene

Methylene chloride

Tetrachloroethane

Toluene

Trichloroethene

Vinyl chloride

(Total)

Medium

EPC

Value

7.61 E-03

I.89E-OI

2.2IE-01

4.20E-03

6.68E-02

9.99E-03

3.49E-02

2.43E-02

I.99E-02

5.52E-02

Medium

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/I.

mg/L

mg/L

Route

EPC

Value (1)

2.25E-02

5.I4E-OI

6.60E-OI

1 .44E-02

2.I6E-OI

3.30E-02

9.I7E-02

6.58E-02

5. 601! -02

4.07E-02

Route

EPC

Units

mg/m5

mg/m'

mg/m'

mg/m'

mg/m'

mg/m

mg/m

mg/m'

mg/m'

mg/m'

EPC

Selected

for Hazard

Calculation (2)

R

R

R

R

R

R

R

R

R

R

Intake

(Non -Cancer)

1 .OE-04

2 3 E-03

3.0E-03

65E-05

9.8E-04

1 5E-04

42E-04

3 OE-04

2.5E-04

I.9H-04

Intake

(Non -Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/Vg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Reference

Dose

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Dose Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

NA

2.00E-02

3.00E-04

5.00E-03

NA

3.00E+00

4.00E-OI

4.00E-01

NA

NA

Reference

Concentration

Units

N/A

mg/m3

mg/m3

mg/m3

N/A

mg/m3

mg/m3

mg/m3

N/A

N/A

Total Hazard Index Across All Exposure Routes/Pathways

Hazard

Quotient

No Tox Data

4E-OI

4E+01

5E-02

No Tox Data

2E-04

4E-03

3E-03

No Tox Data

No Tox Data

4E+OI

4E+01

(1) See shower model in Attachment F.

(2) R = Route-Specific

NA = Not Available

N/A = Not Applicable

SSTTOfr



RMI

CALCULATION 01 NONCAN( I R HAZARDS

REASONAIU V M A X I M U M IXPOSURE

CAPTAIN'S COVI-

Scenario Timeframe: Future

Medium. All Soil

Exposure Medium: All Soil

Exposure Point: Area A

Receptor Population: Resident

Receptor Age: Child

Exposure

Route

Oermat

Chemical

of Potential

Concern

Benzofa ]ant hracene

Benzo[b)fluoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Dibenz[a,h]anthracene

Indenojl ,2,3-cdJpyrene

Phenanthrene

Endrin aldehyde

PCBs (total)

Antimony

Arsenic

Barium

Cadmium

Cobalt

Copper

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

1.30E+00

2.I8E+00

1.76E+00

I.27E-KX)

3.10E-OI

I.09E-KX)

1 .66E+00

8.40E-03

1 .42E-KK)

1.16E+03

2.76E+03

7.36E+02

I.74E+02

3.79E+02

9.96E+03

1.18F.+05

2.48E+04

2.10E+04

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

1.30E+00

2.I8E+00

I.76E+00

I.27E+00

3.IOE-OI

I.09EHX)

1 .66E+00

8.40E-03

1 .42E+00

I.16E+03

2.76E+03

7.36R+02

1 .74R-M)2

3. 7911+02

996R+03

1.1RE+05

2.4RF>04

2.IOR404

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC

Selected

for Hazard

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Non-Cancer)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

1. IE-OS

N/A

4.6H-03

N/A

9.7R-05

N/A

N/A

N/A

N/A

N/A

Intake

(Non-Cancer)

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

N/A

mg/kg-day

N/A

N/A

N/A

N/A

N/A

Reference

Dose

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2.0E-05

N/A

2.4E-04

N/A

5.0E-05

N/A

N/A

N/A

N/A

N/A

Reference

Dose Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

N/A

mg/kg-day

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Hazard

Quotient

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

6E-01

N/A

2E+OI

N/A

2E+00

N/A

N/A

N/A

N/A

N/A

2E+OI

Total Hazard Index Across All Exposure Routes/Pathways || 2R+02

(I) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



RMI

CAICtll.AMONOI NON-CANfTR HAZARDS

RlfASONAHl I- MAXIMUM EXPOSURE

CAPTAIN'S COVE

Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: AreaO

Receptor Population: Resident

Receptor Age: Child

Exposure

Route

Dermal

Chemical

of Potential

Concern

Acenaphthylene

Benzo(a]anthracene

Benzo(b)Fluoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

Endosulfan sulfate

Endrin ketone

PCBs (total)

Antimony

Arsenic

Cadmium

Iron

Lead

Manganese
(Total)

Medium

EPC

Value

7.70E-02

4.00E+00

3.62E+00

1.60E+00

4.50E-OI

8.60E+00

5.20E-03

I.44E-02

9.64 E+00

2.0IE+02

3.4IE+02

3.72E+OI

1 .32E+05

3.00E+03

2.I5E+05

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

7.70E-02

4.00E+00

J.62E+00

1 .60E+00

4.50E-OI

8.60F.+00

5.20P.-03

I.44E-02

964F.+00

2.0IP.+02

3.4IK+02

3.72E+OI

1.32E»05

3.00F>03

2.I.M->05

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC

Selected

for Hazard

Calculation (1 )

M

M

M

M

M

M

M

M

M

M

M •

M

M

M

M

Intake

(Non -Cancer)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

7.5E-05

N/A

5.7E-04

2.IE-05

N/A

N/A

N/A

Intake

(Non -Cancer)

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

mg/kg-day

N/A

N/A

N/A

Reference

Dose

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2.0E-05

N/A

2.4E-04

5.0E-05

N/A

N/A

N/A

Reference

Dose Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

mg/kg-day

N/A

N/A

N/A

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Total Hazard Index Across All Exposure Routes/Pathways

Hazard

Quotient

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

4E-KX)

N/A

2E+00

4E-OI

N/A

N/A

N/A

7E+00

2E+02

(1) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



I AMI fTTR RMI

( Al CUI.AIIONOI NON-CAW I K HAZARDS

RI-ASONAHI l : M A X I M U M EXPOSURE

CAPTAIN'S COVE

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium:, Groundwater

Exposure Point: Upper Glacial Aquifer

Receptor Population: Resident

Receptor Age: Child

Exposure

Route

Dermal

Chemical

of Potential

Concern

Benzene

Chlorobenzene

Chloroform

1 ,2-Dichloroethane

1 ,2-Dichloroethene

Methylene chloride

Tetrachloroethane

Toluene

Trichloroethene

Vinyl chloride

bis(2-chloroethyl)ether

1 ,4-Dichlorobenzene

Endosulfan sutfate

Antimony

Arsenic

Lead

Magnesium

(Total)

Medium

EPC

Value

7.6IE-03

I.89E-OI

2.2IE-OI

4.20E-03

6.68E-02

9.99E-03

3.49E-02

2.43E-02

I.99E-02

5.52E-02

3.70E-03

3.70E-02

1.70E-04

4.02E-02

I.I4E+01

5.44E-OI

5.49E+OI

Medium

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/l.

mg/L

Route

EPC

Value

7.6IE-03

I.89E-OI

2.2IE-OI

4.20E-03

6.68E-02

9.99E-03

3.49E-02

2.43E-02

1 .99E-02

5.52E-02

3.70F.-03

3.70E-02

1 .70E-04

4.02E-02

I . I 4 E + O I

544E-OI

549E+OI

Route

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

EPC

Selected

for Hazard

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(N on -Cancer)

I.4E-05

6.9E-04

I.8E-04

2.0E-06

6.0E-05

40E-06

I.5E-04

98E-05

2.8E-05

3.6E-05

6.9E-07

20E-04

OOE+00

3.6E-06

1 .OE-03

49E-05

4.W-03

Intake

(Non -Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Reference

Dose

NA

2E-02

IE-02

3E-02

9E-03

6E-02

IE-02

2E-OI

6E-03

NA

NA

3E-02

NA

4.0E-05

2.4E-04

NA

NA

Reference

Dose Units

NA

mg/kg-day

mg/^g-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

NA

NA

mg/kg-day

NA

mg/kg-day

mg/kg-day

NA

NA

Reference

Concentration

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Reference

Concentration

. Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Total Hazard Index Across All Exposure Routes/Pathways

Hazard

Quotient

No Tox Data

3E-02

2E-02

7E-05

7E-03

7E-05

IE-02

5E-04

5E-03

No Tox Data

No Tox Data

7E-03

No Tox Data

9E-02

4E+00

No Tox Data

No Tox Data

4E+00

2E+03

(I) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Area A

Receptor Population: Trespasser

Receptor Age: Adolescent

TABLES.I RMP.

CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

CAPTAIN'S COVE

Exposure

Route

Ingestion

Dermal

Chemical

of Potential

Concern

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

PCBs (total)

Antimony

Arsenic

Copper

Lead

(Total)

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

PCBs (total)

Antimony

Arsenic

Copper

Lead

(Total)

Medium

EPC

Value

2.50E-OI

1.50E-OI

3.IOE-OI

5.50E+00

2.16E+02

839E+OI

3.95E+02

5.I2E+02

2.50E-01

1.50E-OI

3.IOE-OI

5.50E+00

2.16E+02

8.39E+OI

3.95E+02

5.12E+02

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Tig-Tig

mg/kg

Route

EPC

Value

2.50E-OI

1.50E-01

3.IOE-01

5.50E+00

2.I6E+02

8.39E+OI

3.95E+02

5.I2E+02

2.50E-OI

I.50E-01

3.IOE-OI

5.50E+00

2.16E+02

8.39E+OI

3.95T+02

5.I2E+02

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

I.2E-08

7.3E-09

I.5E-08

2.7E-07

I.IE-05

4.1E-06

I.9E-05

2.5E-05

N/A

N/A

N/A

7.4E-07

N/A

2.4E-06

N/A

N/A

Intake

(Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

N/A

N/A

Cancer Slope

Factor

7.30E+00

NA

NA

2.00E+00

NA

I.50E+00

NA

NA

N/A

N/A

N/A

2.00E+00

N/A

I.88E+00

N/A

N/A

Cancer Slope

Factor Units

(mg/kg-day) "'

N/A

N/A

(mg/kg-day) "'

N/A

(mg/kg-day) "'

N/A

N/A

N/A

N/A

N/A

(mg/kg-day) "'

N/A

(mg/kg-day) "'

N/A

N/A

Cancer

Risk

9E-08

No Tox Data

No Tox Data

5E-07

No Tox Data

6E-06

No Tox Data

No Tox Data

7E-06

N/A

N/A

N/A

IE-06

N/A

5E-06

N/A

N/A

6E-06

Total Risk Across All Exposure Routes/Pathways

(I) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



TAW.I- R .1 RMK

CALCULATION OF CANCP.R RISKS

REASONARI.E MAXIMUM EXPOSURE

CAPTAIN'S COVE

Scenario Timeframe: Current/Tuture

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Retention Ponds and low area

Receptor Population: Trespasser

Receptor Age: Adolescent

Exposure

Route

Dermal

Chemical

of Potential

Concern

Aluminum

Antimony

Arsenic

Barium

Cadmium

Copper

Iron

Lead

Manganese

Nickel

Vanadium

(Total)

Medium

EPC

Value

1.68E-K)!

2.51 E-02

3.99E-02

4.44E-01

8.60E-03

3.33E-OI

6.20E+OI

4.36E-OI

2.77E+00

6.52E-02

6.05E-02

Medium

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Route

EPC

Value

I.68E+01

2.51 E-02

3.99E-02

4.44E-OI

8.60E-03

3.33E-OI

620E+OI

4.36E-OI

2.77E-KJO

6.52E-02

6.05E-02

Route

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

EPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

1 .6E-05

2.4E-08

3.8E-08

4.3E-07

8.3E-09

3.2E-07

6.0E-05

4.2E-07

2.7E-06

6.3E-08

5.8E-08

Intake

(Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Cancer Slope

Factor

NA

NA

1 .88E-KX)

NA

NA

NA

NA

NA

NA

NA

NA

Cancer Slope

Factor Units

N/A

N/A

(mg/kg-day) ''

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Total Risk Across All Exposure Routes/Pathways

Cancer

Risk

No Tox Data

No Tox Data

7E-08

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

7E-08

7E-08

O\
to

(I) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Area A

Receptor Population: Site Worker

Receptor Age: Adult

TAW !• R 5 RMI

CAI.CIII AIIONOI CANCI:R RISKS

REASONABLE MAXIMUM i:XI'OSIIRi:

CAPTAIN'S COVE

Exposure

Route

Ingestion

Dermal

Chemical

of Potential

Concern

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

PCBs (total)

Antimony

Arsenic

Copper

Lead

(Total)

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

PCBs (total)

Antimony

Arsenic

Copper

Lead

(Total)

Medium

EPC

Value

2.50E-OI

I.50E-OI

3.IOE-OI

5.50E+00

2.16E-H)2

8.39E+OI

3.95E+02

5.I2E+02

2.50E-OI

1.50E-OI

3.10E-OI

5.50E+00

2.16E+02

8.39E+OI

3.95E+02

5.I2E+02

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/Vg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

2.50E-OI

I.50E-OI

3.IOE-01

5.50E+00

2.16E+02

8.39E+OI

3.95E+02

5.I2E+02

2.50E-OI

1.50E-01

3.IOE-OI

5.50E+00

2.I6E+02

8.39E-KM

3.95E+02

5.I2E+02

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/Vg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

4.4E-08

2.6E-08

5.4E-08

9.6E-07

3.8E-05

I.5E-05

6.9E-05

8.9E-05

N/A

N/A

N/A

6.9E-06

N/A

2.3E-05

N/A

N/A

Intake

(Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

N/A

N/A

Cancer Slope

Factor

7.30E+00

NA

NA

2.00E-HX)

NA

1 .50E+00

NA

NA

N/A

N/A

N/A

2.00E-HX)

N/A

1 .88E+00

N/A

N/A

Cancer Slope

Factor Units

(mg/kg-day)

N/A

N/A

(mg/kg-day) "'

N/A

(mg/kg-day)

N/A

N/A

N/A

N/A

N/A

(mg/kg-day) "'

N/A

(mg/kg-day)

N/A

N/A

Total Risk Across All Exposure Routes/Pathways

Cancer

Risk

3E-07

No Tox Data

No Tox Data

2E-06

No Tox Data

2E-05

No Tox Data

No Tox Data

2E-05

N/A

N/A

N/A

IE-OS

N/A

4E-05

N/A

N/A

6E-05

8E-05

cn

(I) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Upper Glacial Aquifer

Receptor Population: Site Worker

Receptor Age: Adult

I AMI I R "i RMI

( Al (Ul ATIONOI CANCI R RISKS

RP.ASONAIII I! M A X I M U M I : XP()SIIRI :

TAP IAIN'S ( O V I

Exposure

Route

Ingestion

Chemical

of Potential

Concern

Benzene

Chlorobenzene

Chloroform

1 ,2-Dichloroethane

1 ,2-Dichloroethene

Methylene chloride

Tetrachloroethane

Toluene

Trichloroethene

Vinyl chloride

bis(2-chloroethyt)ether

1 ,4-Dichlorobenzene

Endosulfan sulfate

Antimony

Arsenic

Lead

Magnesium

(Total)

Medium

EPC

Value

7.6IE-03

I.89E-OI

2.21 E-OI

4.92E-03

6.68E-02

9.99E-03

3.49E-02

2.43E-02

I.99E-02

5.52E-02

3.70E-03

3.70E-02

I.70E-04

4.02E-02

I . H H + O I

5.44R-OI

5.49KH1I

Medium

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/l.

mg/L

mg/l.

mg'l.

mg'l.

Route

EPC

Value

7.61 E-03

I.89E-OI

22IE-01

492E-03

6.68E-02

9.99E-03

3.49E-02

243E-02

1 99E-02

5.52E-02

3.70E-03

3.70E-02

1 .70E-04

4.02E-02

I . I4P.+OI

5.44E-OI

5.49E + OI

Route

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/l.

mg/l.

mg/L

mg/I.

mg/l.

mg'l

EPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

2.7E-08

6.6E-07

7.7E-07

1 .7E-08

2.3E-07

3.5E-08

I.2E-07

8.5E-08

7.0E-08

1 .9E-07

I.3E-08

I.3E-07

5.9E-IO

I.4E-07

4.0F.-05

I.9E-06

I.9E-04

Intake

(Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Cancer Slope

Factor

2.90E-02

NA

6.10E-03

9.IOE-02

NA

7.50E-03

5.20E-02

NA

I.IOE-02

1 .90E+00

I.10E+00

2.40E-02

NA

NA

I.50E+00

. NA

NA

Cancer Slope

Factor Units

(mg/kg-day)

N/A

(mg/kg-day) '"

(mg/kg-day) "'

N/A

(mg/kg-day) ''

(mg/kg-day) ''

N/A

(mg/kg-day) "'

(mg/kg-day) ''

(mg/kg-day) "'

(mg/kg-day) ''

N/A

N/A

(mg/kg-day) "'

N/A

N/A

Cancer

Risk

8E-10

No Tox Data

5E-09

2E-09

No Tox Data

3E-IO

6E-09

No Tox Data

8E-IO

4E-07

IE-OS

3E-09

No Tox Data

No Tox Data

6E-05

No Tox Data

No Tox Data

6E-05

o
I-1
r-1



Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Area A

Receptor Population: Construction Worker

Receptor Age: Adult

TABLE 8.8 RME

CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

CAPTAIN'S COVE

Exposure

Route

Ingestion

Chemical

of Potential

Concern

Benzo[a]anthracene

Benzo[b)fluoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Dibenz[a,h]anthracene

Indenojl ,2,3-cdJpyrene

Phenanthrene

Endrin aldehyde

PCBs (total)

Antimony

Arsenic

Barium

Cadmium

Cobalt

Copper

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

I.30E+00

2.I8E+00

I.76E+00

I.27E+00

3.IOE-OI

1.09E+00

1.60E-KX)

8.40E-03

I.42E+00

1.16E+03

2.76E+03

7.36E+02

1.74E+02

3.79E+02

9.96E+03

I.I8E+05

2.48E+04

2.10E+04

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

I.30E+00

2.I8E+00

1.76E+00

I.27E-KX)

3.IOE-OI

I.09E+00

I.60E+00

8.40E-03

I.42E+00

I.I6E+03

2.76E+03

7.36E+02

I.74E+02

3.79E+02

996E+03

I.I8E+05

2.48E+04

2.IOE+04

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

2.IE-08

3.5E-08

2.8E-08

2.0E-08

5.0E-09

I.7E-08

2.6E-08

I 4 E - I O

2.3E-08

1.9E-05

4.4E-05

I.2E-05

2.8E-06

6.IE-06

1 .6E-04

I.9E-03

4.0E-04

3.4E-04

Intake

(Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Cancer Slope

Factor

7.30E-OI

7.30E-OI

7.30E-HX)

NA

7.30E+00

7.30E-01

NA

NA

2.00E-KX)

NA

1.50E-HX)

NA

NA

NA

NA

NA

NA

NA

Cancer Slope

Factor Units

(mg/kg-day)

(mg/kg-day) "'

(mg/kg-day) "'

N/A

(mg/kg-day) "'

(mg/kg-day) "'

N/A

N/A

(mg/kg-day) "'

N/A

(mg/kg-day) "'

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Cancer

Risk

2E-08

3E-08

2E-07

No Tox Data

4E-08

IE-08

No Tox Data

No Tox Data

5E-08

No Tox Data

7E-05

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

7E-05

a\



Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: Participates

Exposure Point: Area A

Receptor Population: Construction Worker

Receptor Age: Adult

TABLE89RME

CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

CAPTAIN'S COVE

Exposure

Route

Inhalation

Chemical

of Potential

Concern

Benzo(a)Anthracene

Benzo[b]f1uoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Dibenz[a,h]anthracene

Indenof 1 ,2,3«J]pyrene

Phenanthrene

Endrin aldehyde

PCBs (total)

Antimony

Arsenic

Barium

Cadmium

Cobalt

Copper

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

I.30E+00

2.I8E400

I.76E+00

1.27E+00

3.IOE-OI

I.09E+00

1.60E+00

8.40E-03

I.42E+00

I.I6E+03

2.76E+03

7.36E+02

I.74E+02

3.79E+02

9.96E+03

I.I8E-H)5

2.48E+04

2.IOE-H)4

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value (1)

1.74E-06

2.93E-06

2.36E-06

I.70E-06

4.I5E-07

I.46E-06

2.I4E-06

I.I3E-08

I.90E-06

I.55E-03

3.70E-03

986E-04

233E-04

5.08E-04

1 34E-02

I.58E-OI

3.32E-02

2.82E-02

Route

EPC

Units

mg/m'

mg/m'

mg/mj

mg/m

mg/m5

mg/m

mg/m*

mg/m'

mg/m

mg/m

mg/m'

mg/m'

mg/m'

mg/m

mg/m

mg/m'

mg/m'

mg/m

EPC Selected

Tor Risk

Calculation (2)

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

Intake

(Cancer)

I.IE-09

1.8E-09

I.5E-09

I.OE-09

26E-IO

9.0E-IO

1 .3E-09

6.9E-I2

1 .2E-09

9.6E-07

2.3E-06

6.1E-07

I.4E-07

3.IE-07

8.2E-06

9.7E-05

2.0E-05

I.7E-05

Intake

(Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Cancer Slope

Factor

NA

NA

NA

NA

NA

NA

NA

NA

2.00E+00

NA

I.5IE+0!

NA

6.30E-KX)

NA

NA

NA

NA

NA

Cancer Slope

Factor Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

(mg/kg-day)

N/A

(mg/kg-day) "'

N/A

(mg/kg-day)

N/A

N/A

N/A

N/A

N/A

Cancer

Risk

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

2E-09

No Tox Data

3E-05

No Tox Data

9E-07

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

4E-05

Total Risk Across All Exposure Routes/Pathways l| 4E-OS

o
H»
l-»
<T\

(1) See respirable participates model in Attachment F.

(2) R = Route-Specific

NA = Not Available

N/A = Not Applicable



TAHI i; R 10 RMI:.

( Al ( HI.ATIONOI CANCF.R RISKS

RI:ASONAHI.F. MAXIMUM F.XI'OSURP

CAPTAIN'SCOVI-

Scenario Timeframc: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Area G

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure

Route

Dermal

Chemical

of Potential

Concern

Acenaphthylene

Benzo|a]anthracene

Benzo(b)Fluoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

Endosulfon sulfate

Endrin ketone

PCBs (total)

Antimony

Arsenic

Cadmium

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

7.70E-02

4.00E+00

3.62E+00

1 .60E+00

4.50E-OI

8.60E+00

5.20E-03

1 .44E-02

9.64E+00

2.0IF>02

3.4IE+02

3.72E+OI

I.32E+05

3.00E+03

2.I5K+05

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

7.70E-02

4.00E+00

3.62E+00

I.60E+00

4.50E-OI

860E+00

5.20E-03

1.44E-02

9.64E+00

2.0IE+02

3.4IE+02

3.72E+OI

I.32E+05

3.00E+03

2.I5E+05

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC Selected

Tor Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

I.2E-07

N/A

8.8E-07

3.2E-08

N/A

N/A

N/A

Intake

(Cancer)

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

mg/kg-day

N/A

N/A

N/A

Cancer Slope

Factor

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2.00E+00

N/A

I.88E+00

NA

N/A

N/A

N/A

Cancer Slope

Factor Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

(mg/kg-day) "'

N/A

(mg/kg-day) "'

N/A

N/A

N/A

N/A

Cancer

Risk

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2E-07

N/A

2E-06

No Tox Data

N/A

N/A

N/A

2E-06

Total Risk Across All F.xposure Routes/Pathways 1) 1 E-05

00

(I) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



e

Scenario Timeframc: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Area A

Receptor Population: Resident

Receptor Age: Adult

IAI1I I R 12RMT^^

CAI CUI ATIONOI CANCI-R RISKS

RP.ASONAW I MAXIMUM FXPOSURE

CAPTAIN'S COVE

CT>
VO

Exposure

Route

Ingestion

Chemical

of Potential

Concern

Benzo[a]anthracene

Benzo[b]fluoranthene

Benzo(a)Pyrene

Benzo(g,h,i)PeryIene

Dibenzfa.h [anthracene

Indenof 1 ,2,3-cdJpyrene

Phenanthrene

Endrin aldehyde

PCBs (total)

Antimony

Arsenic

Barium

Cadmium

Cobalt

Copper

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

1.30E+00

2.I8E+00

1.76E+00

1.27E+00

3.10E-OI

1.09E+00

1 .60E+00

840E-03

I.42E+00

I.I6E+03

2.76E+03

7.36E+02

I.74E+02

3.79E+02

9.96E+03

I.I8F.405

248P.404

2.IOF.+04

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

I.30E+00

2.I8E+00

I.76E-MX)

I.27E+00

3.IOE-OI

1 .09E+00

I.60F.+00

8.40E-03

I.42E+00

I.I6E+03

2.76E+03

7.36E+02

I.74R402

3.79E+02

9.96E+03

I.I8E+05

2.48E+04

2 IOP.^04

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

6.1E-07

1 OE-06

8.3E-07

6.0E-07

I.5E-07

5.IF.-07

7.5E-07

3.9E-09

66E-07

5.4E-04

I.3E-03

35E-04

8.2E-05

I.8E-04

47E-03

5.5F.-02

1 2F--02

9 91- -03

Intake

(Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Cancer Slope

Factor

7.30E-01

7.30E-OI

7.30E+00

NA

7.30E+00

7.30E-OI

NA

NA

2.00E+00

NA

I.50E+00

NA

NA

NA

NA

NA

NA

NA

Cancer Slope

Factor Units

(mg/kg-day)

(mg/kg-day) "'

(mg/kg-day) "'

N/A

(mg/kg-day) "'

(mg/kg-day) "'

N/A

N/A

(mg/kg-day) "'

N/A

(mg/kg-day) ''

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Cancer

Risk

4E-07

7E-07

6E-06

No Tox Data

1E-06

4E-07

No Tox Data

No Tox Data

IE-06

No Tox Data

2E-03

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

2E-03



Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Area O

Receptor Population: Resident

Receptor Age: Adult

I AMI I R I.1RMI:

CAI Cl l l A T I O N O I CAN( I -R RISKS

Rr.ASONAMI.r; MAXIMUM I XI'OSURI

CAPTAIN'S C()VI:.

Exposure

Route

Ingestion

Chemical

of Potential

Concern

Acenaphthylene

Benzo[a]anthracene

Benzo(b)Fluoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

Endosulfan sulfate

Endrin ketone

PCBs (total)

Antimony

Arsenic

Cadmium

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

7.70E-02

4.00E+00

3.62E+00

I.60E+00

4.50E-OI

8.60E+00

5.20E-03

I.44E-02

9.64E+00

2.01 E+02

3.4IE+02

3.72E+OI

1.32E+05

3.00R+03

2.I5E+05

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

7.70E-02

4.00E+00

3.62E+00

I.60E+00

4.50E-OI

860E+00

5.20E-03

I.44E-02

964E+00

2.0IE+02

3.41 E+02

3.72E+OI

I.32E+05

3.00E+03

2.I5E+05

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M .

M

M

M

M

M

M

Intake

(Cancer)

3.6E-08

I.9E-06

I.7E-06

7.5E-07

2.1E-07

4.0E-06

2.4E-09

6.8E-09

4.5E-06

9.4E-05

1 .6E-04

I.7E-05

6.2E-02

1 .4E-03

I.OE-OI

Intake

(Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Cancer Slope

Factor

NA

7.30E-OI

7.30E-OI

7.30E-HX)

NA

NA

NA

NA

2.00E+00

NA

1 .50E+00

NA

NA

NA

NA

Cancer Slope

Factor Units

N/A

(mg/kg-day) "'

(mg/kg-day) "'

(mg/kg-day) ''

N/A

N/A

N/A

N/A

(mg/kg-day) "'

N/A

(mg/kg-day) "'

N/A

N/A

N/A

N/A

Cancer

Risk

No Tox Data

IE-06

IE-06

5E-06

No Tox Data

No Tox Data

No Tox Data

No Tox Data

9E-06

No Tox Data

2E-04

No Tox Data

No Tox Data

No Tox Data

No Tox Data

3E-04

-J
O



Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Upper Glacial Aquifer

Receptor Population: Resident

Receptor Age: Adult

TABI.P. 8.14 RMI:

CALCULATION OF CANCF.R RISKS

REASONABLE MAXIMUM EXPOSURE

CAPTAIN'S COVE

Exposure

Route

Ingestion

Chemical

of Potential

Concern

Benzene

Chlorobenzene

Chloroform

1 ,2-Dichloroethane

1 ,2-DichIoroethene

Methylene chloride

Tetrachloroethane

Toluene

Trichloroethene

Vinyl chloride

bis(2-chloroethyl)ether

1 ,4-Dichlorobenzene

Endosulfan sulfate

Antimony

Arsenic

Lead

Magnesium

(Total)

Medium

EPC

Value

7.61E-03

I.89E-OI

2.2IE-01

4.92E-03

6.68E-02

9.99E-03

3.49E-02

2.43E-02

I.99E-02

5.52E-02

3.70E-03

3.70E-02

I.70E-04

4.02E-02

1.I4E+01

5.44E-01

5.49E+01

Medium

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Route

EPC

Value

7.6IE-03

1 89E-OI

2.2IE-OI

492E-03

668E-02

9.99F.-03

349E-02

2.43E-02

I.99E-02

5.52E-02

3.70E-03

3.70E-02

1 .70E-04

4.02E-02

I.I4E+01

5.44E-01

5.49E+OI

Route

EPC

Units

mg/1.

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

i-PC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

R9E-08

2.2E-06

2.6E-06

5.8E-08

7.8E-07

I.2E-07

4.IE-07

2.9E-07

2.3E-07

6.5E-07

4.3E-08

4.3E-07

2.0E-09

4.7E-07

I.3E-04

6.4E-06

6.4E-04

Intake

(C'ancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Cancer Slope

Factor

2.90E-02

NA

6.IOE-03

9.10E-02

NA

7.50E-03

5.20E-02

NA

UOE-02

I.90E+00

1 10E+00

2.40E-02

NA

NA

I.50E+00

NA

NA

Cancer Slope

Factor Units

(mg/kg-day) ''

N/A

(mg/kg-day) "'

(mg/kg-day) "'

N/A

(mg/kg-day) "'

(mg/kg-day) ''

N/A

(mg/kg-day) "'

(mg/kg-day) "'

(mg/kg-day) ''

(mg/kg-day) "'

N/A

N/A

(mg/kg-day) "'

N/A

N/A

Cancer

Risk

3E-09

No Tox Data

2E-08

5E-09

No Tox Data

9E-IO

2E-08

No Tox Data

3E-09

1E-06

5E-08

IE-OS

No Tox Data

No Tox Data

2E-04

No Tox Data

No Tox Data

2E-04
£>•
o
H
H
-J



Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Air

Exposure Point: Shower

Receptor Population: Resident

Receptor Age: Adult

I All! r R I5RMP

CAI.CIH A'IION()FCAN(TR RISKS

RF.ASONAMI.I-: MAXIMUM liXPOSMRI-:

CAPTAIN'S COVE

Exposure

Route

inhalation

Chemical

of Potential

Concern

Benzene

Chloro benzene

Chloroform

1 ,2-Dichloroethane

1 ,2-Dichloroethene

Methylene chloride

Tetrachloroethane

Toluene

Trichloroethene

Vinyl chloride

(Total)

Medium

EPC

Value

7.6IE-03

I.89E-OI

2.2IE-OI

4.92E-03

6.68E-02

9.99E-03

3.49E-02

2.43E-02

I.99E-02
1 5.52E-02

Medium

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Route

EPC

Value (1)

2.25E-02

5.I4E-OI

660E-OI

I.44E-02

2.I6E-OI

3.30E-02

9.I7E-02

6.58E-02

5.60H-02

4.07E-02

Route

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

EPC Selected

for Risk

Calculation (2)

R

R

R

R

R

R

R

R

R

R

Intake

(Cancer)

4.4E-05

l.OE-03

1 3E-03

2.8E-05

4.2E-04

6.4E-05

1 .8F.-04

I.3E-04

I.IE-04

7.9E-05

Intake

(Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Cancer Slope

Factor

7.80E-06

NA

2.30E-05

2.60E-05

NA

4.70E-07

5.80E-07

NA

I.70E-06

8.40E-05

Cancer Slope

Factor Units

(mg/kg-day)

N/A

(mg/kg-day) ''

(mg/kg-day) "'

N/A

(mg/kg-day) "'

(mg/kg-day) "'

N/A

(mg/kg-day) "'

(mg/kg-day) ''

Cancer

Risk

3E-10

No Tox Data

3E-08

7E-IO

No Tox Data

3E-I1

IE-ID

No Tox Data

2E-IO

7E-09

4E-08

Total Risk Across All Exposure Routes/Pathways I

£>.
O

-J
to

(1) See shower model in Attachment F.

(2) R = Route-Specific

NA = Not Available

N/A = Not Applicable



Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Area A

Receptor Population: Resident

Receptor Age: Child

TAHI i;« Ift RMI

CALCULATION ()l: < 'AN< I R RISKS

REASONABLE MAXIMUM EXPOSURE

CAPTAIN'S COVE

Exposure

Route

Dermal

Chemical

of Potential

Concern

Benzo[a]anthracene

Benzo[b]fluoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Dibenz[a,h]anthracene

Indenoll ,2,3-cd]pyrene

Phenanthrene

Endrin aldehyde

PCBs (total)

Antimony

Arsenic

Barium

Cadmium

Cobalt

Copper

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

I.30E+00

2.I8E+00

I.76E+00

I.27E+00

3.10E-OI

L09E+00

I.60E+00

8.40E-03

I.42E+00

I.I6E+03

2.76E+03

7.36E+02

1.74E+02

3.79E+02

9.96E+03

1.I8E+05

2.48E+04

2.IOE+04

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/Vg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

I.30E+00

2.I8E-KX)

I.76E+00

I.27FXX)

3.IOE-01

1 .09E+00

1 .60F.+00

8.40F.-03

I.42E+00

1.I6E+03

2.76E+03

7.36E+02

I.74E+02

3.79F.+02

9.96E+03

I .I8E+05
2.48E+04

2.IOF>04

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

9.5F.-07

N/A

4.0E-04

N/A

8.3E-06

N/A

N/A

N/A

N/A

N/A

Intake

(Cancer)

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

N/A

mg/kg-day

N/A

N/A

N/A

N/A

N/A

Cancer Slope

Factor

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2.00E+00

N/A

1.88E+00

N/A

NA

N/A

N/A

N/A

N/A

N/A

Cancer Slope

Factor Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

(mg/kg-day) "'

N/A

(mg/kg-day)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Cancer

Risk

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2E-06

N/A

7E-04

N/A

No Tox Data

N/A

N/A

N/A

N/A

N/A

7E-04

Total Risk Across All Exposure Routes/Pathways || 5E-03

O
H
H
-J
U)

(1) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



Scenario Timeframe: Future

Medium: All Soil

Exposure Medium: All Soil

Exposure Point: Area G

Receptor Population: Resident

Receptor Age: Child

TAW PR 17 [MT^^

CAI.CI II.ATION 01 CANCI R RISKS

RHASONAW.I- MAXIMUM EXPOSURE

CAPTAIN'S COVE

Exposure

Route

3ermal

Chemical

of Potential

Concern

Acenaphthytene

Benzo[a)anthracene

Benzo(b)Fluoranthene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanthrene

Endosulfan sulfate

Endrin ketone

PCBs (total)

Antimony

Arsenic

Cadmium

Iron

Lead

Manganese

(Total)

Medium

EPC

Value

7.70E-02

4.00E+00

3.62E+00

1.60E+00

4.50E-01

8.60E+00

5.20E-03

1.44E-02

9.64E+00

2.01 E+02

3.41E+02

3.72E+OI

I.32E+05

3.00E+03

2.I5E+05

Medium

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Route

EPC

Value

7.70E-02

4.00E+00

3.62E+00

1 .60E+00

4.50E-OI

8.60E+00

5.20E-03

I.44E-02

9.64E+00

2. 01 E+02

3.41 E+02

3.72E+OI

I.32E+05

3.00E+03

2.I5E+05

Route

EPC

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPC Selected

for Risk

Calculation (1)

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

6.5E-06

N/A

4.9E-05

1 8E-06

N/A

N/A

N/A

Intake

(Cancer)

Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

mg/kg-day

N/A

mg/kg-day

mg/kg-day

N/A

N/A

N/A

Cancer Slope

Factor

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2.00E+00

N/A

I.88E+00

NA

N/A

N/A

N/A

Cancer Slope

Factor Units

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

(mg/kg-day) "'

N/A

(mg/kg-day) "'

N/A

N/A

N/A

N/A

Cancer

Risk

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

IE-05

N/A

9E-05

No Tox Data

N/A

N/A

N/A

1E-04

Total Risk Across All Exposure Routes/Pathways I

O
M
M

(I) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Upper Glacial Aquifer

Receptor Population: Resident

Receptor Age: Child

TAHI l:8 IR RMI

CAI Clll ATIONOI CAN< I R RISKS

RTASONAni I. MAXIMUM r.XPOSIIRI:

CAPTAIN'S COVP.

Exposure

Route

Dermal

Chemical

of Potential

Concern

Benzene

Chlorobenzene

Chloroform

1 ,2-Dichloroethane

1 ,2-Dichloroethene

Methylene chloride

Tetrachloroethane

Toluene

Trichloroethene

Vinyl chloride

bis(2-chloroethyl)ether

1 ,4-Dichlorobenzene

Endosulfan sulfate

Antimony

Arsenic

Lead

Magnesium

(Total)

Medium

EPC

Value

7.61 E-03

I.89E-OI

2.21 E-OI

4.92E-03

6.68E-02

9.99E-03

3.49E-02

2.43E-02

1.99E-02

5.52E-02

3.70E-03

3.70E-02

I.70E-04

4.02E-02

I . I 4 E + O I

5.44E-OI

5.49E+OI

Medium

EPC

Units

mg/l.

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/l.

mg/l.

mg/l.

mg/l.

mg/l.

mg/l.

mg/l .

mg/L

mg/l .

Route

EPC

Value

7. 61 E-03

I.89E-OI

2 21 E-OI

4.92E-03

6.68E-02

999E-03

3.49E-02

2.43E-02

1 .99E-02

552E-02

3.70E-03

3.70E-02

I.70E-04

402E-02

I . I4E+OI

5.44E-OI

5.49E+OI

Route

EPC

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/l.

mg/l.

EPC Selected

for Risk

Calculation ( 1 )

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

Intake

(Cancer)

1 2E-06

5.9E-05

I.5E-05

2.0E-07

5.IE-06

3.4E-07

I.3E-05

8.4E-06

2.4E-06

3.IE-06

5.9E-08

I.8E-05

O.OE+00

3.IE-07

8.7E-05

42P.-06

4.2F.-04

Intake

(Cancer)

Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

Cancer Slope

Factor

2.90E-02

NA

6.10E-03

9.IOE-02

NA

7.50E-03

5.20E-02

NA

1.IOE-02

I.90E-KH)

1.IOE+00

2.40E-02

NA

NA

I.88E+00

NA

NA

Cancer Slope

Factor Units

(mg/kg-day) "'

N/A

(mg/kg-day) "'

(mg/kg-<lay) "'

N/A

(mg/kg-day) "'

(mg/kg-day) "'

N/A

(mg/kg-day)

(mg/kg-day) "'

(mg/kg-day) ''

(mg/kg-day)

N/A

N/A

(mg/kg-day)

N/A

N/A

Total Risk Across All Exposure Routes/Pathways

Cancer

Risk

4E-08

No Tox Data

9E-08

2E-08

No Tox Data

3E-09

7E-07

No Tox Data

3E-08

6E-06

7E-08

4E-07

No Tox Data

No Tox Data

2E-04

No Tox Data

No Tox Data

2E-04

3H-04

en

(I) M = Medium-Specific

NA = Not Available

N/A = Not Applicable



TABLE 9.1 RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

CAPTAIN'S COVE

Scenario Timeframe: Current/Future
Receptor Population- Trespasser

Receptor Age: Adolescent

Medium

Surface Soil

O

H
Nj

O"\

Exposure

Medium

Surface Soil

Exposure

Point

Area A

Chemical

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

Phenanlhrene

PCBs (total)

Antimony

Arsenic

Copper

Lead

(Tolal)

Carcinogenic Risk

Ingestion

9E-08

No Tox Data

No Tox Data

5F.-07

No Tox Data

6E-06

No Tox Data

No Tox Data

7E-06

Inhalation

--

-

--

-

--

--

--

Dermal

N/A

N/A

N/A

1E-06

N/A

5E-06

N/A

N/A

6E-06

Total Risk Across Soil

Tolal Risk Across All Media and All Exposure Routes

Exposure

Routes Total

9E-08

--

--

2E-06

--

IE-05

-

--

IE-OS

IE-05

IE-05

Chemical

Benzo(a)Pyrene

Henzo(g.h.i)Perylene

Phenanthrene

PCBs (total)

Antimony

Arsenic

Copper

Lead

(Total)

Non-Carcinogenic Hazard Quotient

Primary

Target Organ

Developmental

Hematopoietic

Hematopoietic

GI tract

Ingestion

No Tox Data

No Tox Data

No Tox Data

2E-OI

3E-OI

2E-OI

6E-03

No Tox Data

6E-OI

Inhalation

-

--

-

--

--

-

-

Dermal

N/A

N/A

N/A

4E-01

N/A

IE-01

N/A

N/A

5E-OI

Total Hazard Index Across All Media and All Exposure Routes

Exposure

Routes Total

-

-

-

6E-OI

3E-01

3E-OI

6E-03

-

IE+00

IE+00

Total Hematopoietic HI =

Total Gl tract HI =

Total Developmental HI =

6E-OI

6E-03

6E-OI



RMP

SUMMARY OF RF.CF.PTOR RISKS ANDMA7ARDS TOR COPCl

RF.ASONAIM.F MAXIMUM F.XPOSURF.

rAPTA'N'SCOVF.

[Scenario Timeframe: Current/Future

Receptor Population: Tiespasset
:eceptor Age. Adolescent

Medium

Surface Water

Sediment

Exposure

Medium

Surface Water

Sediment

Exposure

Point

Retention Ponds

and low area

Retention Ponds

Chemical

Aluminum

Antimony

Arsenic

5 an urn

Cadmium

Copper

Iron

Lead

Manganese

Nickel

Vanadium

(Total)

Benzo( g.h.i ) Pery lene

*henanihrene

4-Methylphenol

Antimony

Arsenic

Cadmium

Copper

Lead

Silver

Zinc

(Total)

Carcinogen ic Risk

Ingestion

No Tox Data

No Tox Data

No Tox Data

tE-06

No Tox Dau

No Tox Data

No Tox Data

No Tox Data

No Tox Data

IE 06

JE-06

Inhalation

--

-•

-•

Dermal

No Ton Data

No Ton Dau

1E-08

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Data

No Tox Dau

No Tox Dau

No Tox Data

No Tox DaU

7E-08

N/A

N/A

N/A

IP. 06

No Tox Data

N/A

N/A

N/A

N/A

IE-06

:E-06

Total Risk Across Surface Water

Total Risk Across Sediment

Total Risk Across All Media and AH l-xposure Routes

Exposure

Routes Total

7E-08

7E-08

•VALUE'

•VALUE'

7E-08

•VALUE'

"VALUE'

Chemical

Aluminum

Antimony

Arsenic

Barium

Cadmium

Copper

Iron

Lead

Manganese

NicVel

Vanadium

(Total)

Benzo(g.h.i)Perylene

Phenanlhrene

4-Methylphenol

Antimony

Arsenic

Cadmium

Coopet

Lead

Silver

Zinc

(Total)

Non-Carcinogenic Hazard Quotient

Primary

Target Organ

CNS

Hematopoietic

Hematopoietic

Hematopoietic

Kidney

Gl tract

Liver

CNS

Whole body

NA

Hematopoietic

Hematopoietic

Kidney

Gl tract

Skin

Hematopoietic

Ingestion

--

--

-

--

-

No Tox Data

No Tox Data

No Tox Data

2E-02

JE-02

2E-03

3F.-OJ

No Tox Data

8E-04

JE-02

°E-O:

Inhalation

--

--

-

-

--

..

-

Dermal

8E-02

IE-02

46-0)

3E-03

8E-03

4E-04

5E-03

No Tox Data

5E-02

7E-04

2E-04

2E-OI

N/A

N/A

N/A

N/A

2E-02

6E-03

N/A

N/A

N/A

N/A

3E-02

Total Hazard Index Across All Media and All Exposure Routes

Exposure

Routes Total

8E-02

IE-02

4E-03

3E-03

8E-0)

4E-04

5E-03

-

5E-02

7E-04

2E-04

2E-OI

2E-02

6E-02

8E-03

3E-03

8E-04

3E-02

IE-01

3E-OI

Total Hematopoielic HI -

Total Gl tract III -

Total CNS 111 =

Total Kidney III *

Tool l.iver III ~

Total Skin HI -

Total Whole body HI =

IE-01

3E-03

IE-01

2E-02

5E-03

8F.-04

7E-04

O
M
I-1



RMI

SUMMARY Ol: Rid rum KISKS AN11 I tA/AROS TOR COPCs

RF.ASONAP.I.F MAXIM! 7vi i - X i V W i ' R n

CAPTAIN'S covr.
(Scenario Timeframe: Future

[Receptor Population: Site Worker
(Receptor Age: Adult

Medium

Surface Soil

Exposure

Medium

Surface Soil

Exposure

Point

AreaG

Chemical

3enzo(b)Fluoranlhene

Benzo(a)Pyrene

Benzo(g,li,i)Perylene

Indeno] 1 ,2,3-cd)pyrene

Phenanthrene

Arsenic

Barium

Cadmium

Copper

Lead

(Total)

Carcinogenic Risk

Ingestion

3E-08

2E-07

No Tox Data

IE 08

No Tox Data

2E-06

No Tox Data

No Tox Data

No Tox Data

No Tox Data

2E-06

Inhalation

--

--

--

--

--

--

--

--

Dermal

N/A

N/A

N/A

N/A

N/A

3E-06

N/A

No Tox Data

N/A

N/A

3E-06

Total Risk Across Soil

Total Risk Across All Media and All Exposure Routes

Exposure

Routes Total

3E-OR

2E-07

IE-08

-

5E-06

--

--

-

-

5E-06

5F.-06

5E-06

Chemical

Benzo(b)Fluoranlhene

Benzo(a)Pyrene

Benzol g,h,i)Perylene

lndeno[ 1 ,2.3-cd)pyrene

Phenanthrene

Arsenic

Barium

Cadmium

Copper

Lead

(Total)

.Non-Carcinogenic Hazard Quotient

Primary

Target Organ

Hemalopoietic

Hematopoietic

Kidney

Gl tract

Ingestion

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

IE-02

4E-04

2E-04

3E-04

No Tox Data

IE-02

Inhalation

--

--

--

--

L.

--

--

--

--

Dermal

N/A

N/A

N/A

N/A

N/A

2E-02

N/A

2E-03

N/A

N/A

2E-02

Total Hazard Index Across All Media and All Exposure Routes

Exposure

Routes Total

--

--

-

-

-

3E-02

4E-04

2E-03

3E-04

-

3E-02

3E-02

B==a
Total Hematopoielic HI =

Total Kidney HI =

Total Gl tract HI =

00
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Pf A 1,1 IV AMI f M 4 MMI M f \*«l P|

f A"T A!S'* f 1*', T

Medium

AH Soil

Sceanio Timeftime Futuic 1
Receptor Popubtion Coiuiniriinn World
Receptor Age Adult

Exposure

Medium

All Soil

Eipniure

Point

AIM A

Otcmieil

Rtnin[a|anthfic<rne

Henjofb 1 nuofitithr at

B«uo(»)Pyrene

Rcn/of g. h. i)P«rrylr nc

Dibcnz[ ». h | jnthrtcrne

lndrno(l.2.]-cd]pyTfne

Phrnanthrrne

F.ndrin iWchyde

PCBs (toul)

Aniimony

Arsrnk

Ranum

Cadmium

[ oh j II

f'oppri

Iran

Lead

Manganese

(Tout)

Carcinogenic Riifc

InRnlkin

2E-OI

ie-o«

2E-07

No Tox Ditj

4E-0«

IEO»

No Toi Diu

No Tox Dili

«•<»

No Tox Oau

76 05

No Tox Dau

No Tox Diu

No Tox Dau

No Tox Data

No Toi Dau

No Ton Dau

No Tox Dau

7E-05

Inhalalion

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

2E-W

No Tox Dau

JE-05

No Tox Dau

»E-07

No Tox Dau

No Tox Data

No Tox Dau

No Toi Dau

No Tox Dau

«E-(»

Dcmul

N'A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

JEOI

N/A

IE 05

N/A

No Tox Dau

N/A

N/A

N/A

NIA

N/A

IE 0)

Total Rilk Atroil Soil

Ton) Risk Arroti All Media tret All Fiposurc Rnuin

Fipoimr

Roulri Toul

2F 0«

IF. 01

2E.07

<F-OI

IE.OS

IF.OI

IF M

«E07

IT.M

IK W

IF rx
:====

Cfirmiral

nen/ota|anthiarrnr

nenrofb | fluotaiithtne

BcnKXaJPyrene

RfMO(g.h.hPCTykne

nthciu|a.htanlhracene

IndowJ l.2..1-cd)pytenf

Phenamhrenc

Rndrin aldrhydr

PCBl (BUI)

Antimony

Anrnic

narium

Cadmium

Poball

Coopo

Iron

l.od

Manganwf

(Toul)

Non-Carcinogenk Mazird Quotient

Primary

Target O|an

Devetepmenul

Hematopoietic

Hematopoiette

Hemalopoielic

Kidney

Hematopoiette

Gl tract

Liver

CNS

Ingeilton

No Tox D; a

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Pau

IE-02

!E»OO

IE«OI

IE 02

2E-OI

7E-OJ

JE-OI

<EOI

No Tox Dau

lEKW

2E»fll

Inhalation

No Tox Dau

No Toi Dau

No Tot DaU

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Dau

No Tox Diu

No Tox Dau

3E-OI

No Tox Dau

4EM»

No Tox D>u

No Tox Dau

No Tox Dau

9E*«I

9E*OI

Dermal

N/A

N/A

N/A

N/A

N/A

NM

N/A

N/A

6E-02

NIA

2EHM

N/A

2E-OI

N/A

N/A

N/A

N/A

N/A

2E«»

Toul Huatd Index Acnni All Media and All Exposure Roam

Toul Livet HI -

Toul Devefopmenul HI *•

Toul Hematopoiette HI -

Toul Kidney HI •

Toul Gl OKI HI •

Toul CNS HI -

Exposure

Routes Toul

-

-

..

IE 01

JE«X>

IEWI

JE-01

4E-OI

4E«00

JE-OI

4E-OI

9E«OI

IE«2

IE*02

4E-OI

1F.-OI

2E«II

4E-OI

JE-OI

9E»01

•O
vo



SUMMARY OF RF.rF.PTOR RISKS AND IIA/.AROS FOR POPCl

RF.ASONABI.F. MAXIMUM EXPOSURE

Medium

An Soil

Scenario Timerramc. Future
Receptor Population Resident
Receptor Age: Adult

Exposure

Medium

All Soil

Exposure

Point

Are* A

Oiemiril

flrn7o|a|anihratttie

BeiiTofb | ftaoraflthene

Betirofa)P>fP«*

Ren«»(g.f,.i)Perylene

Dibenz(a.h (anthracene

Indenolt.Z.J-edfpyrrw

Phenanthrene

Endrin aldehyde

PTBi (total)

AMimony

Anenic

Rarium

Cadmium

rob ill

Copper

Iron

Lead

Manganese

(Total)

Ctrrinngenk Risk

Ingettion

IF 06

2E-06

2E-05

No To* Data

4E-M

IE 06

No Toi Dau

No Tot Dau

4E06

No Tox Data

6EOJ

No Toi D»ia

No Toi Data

No Tox Data

No Toi Data

No Toi Data

No Tox Data

No TOR Data

7E-0J

Inhalation Dermal

N/A

N/A

N/A

N/A

N'A

N/A

N/A

N'A

6F.06

N/A

JF.-OJ

N/A

No Tox Data

N/A

N/A

N/A

N/A

N/A

JE-OJ

Tola! Risk Acroil Soil

ToUl Risk Acrmi All Media ind All Expoiure Routed

Evpoiuit

Rouiei Total

IE -06

2E-06

2E-<«

4F 06

IF 06

IF 0*

QF 01

9F.-OJ

9E-01

9E-0.1

Chemical

Rtnzo| a ) anthracene

Btntofb | (Tuoranthene

BcnjodlPyrene

Brn7o( g. h. i IPrry lene

l>ibenrta.h|an(hrarene

lndrnn|l J.1-rd|pyrrnr

rhrninthrrnr

1 nditn aldrhydf

W RitnuU

Xn,,n»n>

Unrntt

Illinim

Cjdmtum

fob>»

Copptt

Iron

l.rid

Mingancw

(Toul)

Non-Circhiotcnlc Hlznd Ouolicnl

Frinuty

Tugel Orgio

rVvplopnifnljl

Mrnutnpoiclic

Mrmjlopoiftic

Memampoietic

Kidney

Hrmalopoietk

Gl tTKI

Liver

CNS

Ingeiliofl

No Toi Dali

No TOK Dati

No Tox Diu

No Tox Diu

No Tox DlU

No Tox Dau

No Toi Dat

No Tox Dau

IE 01

4F.-OC

IE««I

IE 02

2E-OI

9E-0)

4E-OI

5E-OI

No Toi Dau

IE MX)

2EMJI

Inhalation

-

-

-•

-

Dermal

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

JE-01

N/A

IEH>I

N/A

IEHM

N/A

N/A

N/A

N/A

N/A

IE*fll

Tout Hlzird Indn Acrosi All Media and All Expofure Routes

Toul Liver HI -

Tout Developmental HI •

Total Hematopoietk HI •

Tout Kidney HI -

Total Gl tract HI -

Total CNS HI -

Exposure

Routes Toul

--

4E-OI

4E«H>

2E«>I

IE02

IEHX)

»E-OJ

4E-OI

5E-OI

IE«»

3E»«I

JE<«I

5EOI

4E-OI

3EHII

IE«X)

4E-OI

IEHK)

CX3
O



i i^mRfi MII F r̂n RMI:

SI IMMARV or RF<CIMOR RISKS AND IIA7.ARnS FOR COPCs

Rt:.AS()NAfl!.I:. MAXIMUM FXPOStJRE

CAPTAIN'S rovr
ILScenano Timeframe: Future

(Receptor Population: Resident
((Receptor Age: Adult

Medium

Groundwater

0̂
H
H
00
M

Exposure

Medium

Groundwater

Exposure

Point

Upper Glacial Aquifer-Tap water

Chemical

)enzene

Chlorobenzene

Chloroform

1,2-Dichloroethane

1,2-Dichloroethene

Melhylene chloride

retnchloroethane

Toluene

Prichloroelhene

Vinyl chloride

!iis(2-chloroethyl)elher

\ ,4-Dichlorobenzene

Endosulfan sulfate

Antimony

Arsenic

Lead

Magnesium

(Total)

Carcinogenic Risk

Ingestion

3E-09

No Tox Data

2E-08

5E-09

No Tox Data

9E-IO

2E-08

No Tox Data

3E-09

IE-06

5E-08

IE-OS

No Tox Data

No Tox Data

2E-04

No Tox Data

No Tox Data

2F.-04

Inhalation

3E-IO

No Tox Data

3E-08

7E-IO

No Tox Data

3E-II

IE-10

No Tox Data

2E-IO

7E-09

-

-

-

-

-

4E-08

Dermal

IE-07

No Tox Data

3E-07

5E-08

No Tox Data

8E-09

2E-06

No Tox Data

8E-08

2E-05

2E-07

IE-06

No Tox Data

No Tox Data

5E-04

No Tox Data

No Tox Data

5E-04

Tola! Risk Across Groundwaler

Total Risk Across All Media and All Exposure Routes

Exposure

Routes Total

IE-07

-

3E-07

6E-08

9E-09

2E-06

-

8E-08

2E-05

2E-07

IF.-06

7E-04

7E-04

7E-04

7F.-04

Chemical

Benzene

rhlorobenzene

Chloroform

1.2-Dichloroelhane

l,2-Dichloro«thene

Methylene chloride

relrachloroethane

Toluene

Trichloroethene

Vinyl chloride

tiis(2-chloroethyl)ether

1 ,4-Dichlorobenzene

Rndosulfan sulfate

Antimony

Arsenic

Lead

Magnesium

(Total)

Non-Carcinogenic Hazard Quotient

Primary

Target Organ

Liver

Liver

Lung

Liver

Liver

NOAEf.

Liver and Kidney

Liver and Kidney

Liver and Kidney

Hemalopoietic

Hematopoietic

Ingestion

No Tox Data

3E-OI

6E-OI

4E-03

2E-01

5E-03

IE-01

3E-03

9E-02

No Tox Data

No Tox Data

3E-02

No Tox Data

3E+00

1E+03

No Tox Data

No Tox Data

IE^03

Inhalation

No Tox Data

4E-OI

4E+01

5E-02

No Tox Data

2E-04

4E-03

3E-03

No Tox Data

No Tox Data

-

-

-

-

-

-

4E+OI

Dermal

No Tox Data

2E-02

IE-02

4E-05

4E-03

4E-05

9E-03

3E-04

3E-03

No Tox Data

No Tox Data

4E-03

No Tox Data

5E-02

3E+00

No Tox Data

No Tox Data

3E+00

Total Hazard Index Across All Media and All Exposure Routes

Total Liver HI =

Total Lung HI =

Total Kidney HI =

Total Hcmatopoielic HI =

Exposure

Routes Total

-

7E-OI

4E+01

5E-02

2E-01

5E-03

IE-01

6E-03

9E-02

-

-

4E-02

-

3E+00

IE+03

-

-

IE+03

IE+03

4EM)1

5E-02

IE-01

1E*03
• ••••



I Mil |OH RMI

S l 'MMARV Ol Rl I I PI OK RISKS A\' l> I IA/ARDS FOR COPCs

RFASONAIN 1: MAMMI'M FXWSt'RF.

(AI ' I AIM'S m\T

Scenario Yirneframe: Future

Receptor Population: Resident
Receptor Age: Child

Medium

All Soil

4
0
1
1
8

Exposure

Medium

All Soil

Exposure

Point

AreaG

Chemical

Acenaphlhylene

Benzo(a)anthracene

Benzo(b)Fluor»nthene

Benzo(a)Pyrene

Benzo(g.h.i)Perylene

Phenanthrene

Bndosutfan sulfate

F.ndrin ketone

PCBs (total)

Antimony

Arsenic

Cadmium

Iron

Lead

Manganese

(Total)

Carcinogenic Risk

Ingestion

No Tox Data

3F.-06

JF.-06

IF.-05

No Ton Data

No Tox Data

No Tox Data

No Tox Data

2F.-05

No Tox Data

6F.-04

No Tox Data

No Tox Data

No Tox Data

No Tox Data

f.F-04

Inhalation

--

--

--

--

--

--

--

--

--

--

Dermal

N/A

N/A

N/A

N/A •

N/A

N/A

N/A

N/A

IF.-05

N/A

9F.-05

No Tox Data

N/A

N/A

N'A

IF -04

Tolal Risk Across Soil

Tolal Risk Across All Media and All Exposure Routes

F.xposure

Routes Total

3F-06

3F.-06

IE-05

--

3F..05

-

7F.-04

-

7F.-0-I

7i:-n4

7F..04

Chemical

Acenaphthylene

Benzo|a|anthracene

Benzo(b)Fluoranthene

Benzo(a)Pyrene

Benzo(g.h.i)Perylene

Phenanthrene

Rndosulfan sulftle

F:.ndrin ketone

I'CBs (total)

Antimony

Arsenic

radmium

Iron

lead

Manganese

(Tolal)

Non-Carcinogenic Hazard Quotient

Primary

Target Organ

Developmental

1 lematopoietic

1 lematopoTclic

Kidney

Liver

CNS

Ingestion

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

No Tox Data

6E+00

6E+00

IE+01

5E-OI

6E^

No Tox Data

IE+02

2F.+02

Inhalation

-

--

•-

--

--

--

--

Dermal

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

4E+00

N/A

2E+00

4E-OI

N/A

N/A

N/A

7E+00

Tolal Hazard Index Across All Media and All Exposure Routes

Total Liver HI =

Total Developmental HI =

Tolal Hematopoietic HI =

Total Kidney III =

Tolal CNS 111 =

Exposure

Routes Total

-

-

-

-

-

--

--

-

IE+01

6EVOO

2E+OI

9E-OI

6E+00

-

IE+02

2E+02

2E+02

6E+00

IE+01

2E+OI

9E-OI

IE+02
~" — ii—

to



TABLE 10.1 RME

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

CAPTAIN'S COVE

[Scenario Timeframe: Future
[Receptor Population: Site Worker
[Receptor Age: Adult

Medium

Surface Soil

Exposure

Medium

Surface Soil

Exposure

Point

Area A

Chemical

(Total)

Carcinogenic Risk

Ingestion

-

Inhalation

--

Dermal

-

Total Risk Across Soil

Total Risk Across All Media and All Exposure Routes

Exposure

Routes Total

Chemical

PCBs (total)

(Total)

Non-Carcinogenic Hazard Quotient

Primary

Target Organ

Developmental

Ingestion

IE-01

IE-01

Inhalation

-

-

Dermal

IE+00

IE+00

|| Total Hazard Index Across All Media and All Exposure Routes

Exposure

Routes Total

IE+00

IE+00

IE+00

00
OJ

Total Hematopoietic HI =

Total Developmental HI =

Total GI tract HI =

IE+00



Mi^n"'l MilTT"i RMI

RISK VSSI SSMI S'l SI M M V R V

R! \S<!N «.!!! P MAMMl'M ! XPOS'.'Rr

CAP!-UN'S m\T

Scenario Timeframe: Future
Receptor Population: Construction Woikci
Receptor Age: Adult

Medium

All Soil

Exposure

Medium

All Soil

Exposure

Point

Area A

Chemical

(lolnh

rarcinopenic Risk

Ingestion Inhalation

•-

Dermal

Tola! Risk Acioss Soil

lni.il Risk Across Alt Media and All Ptposure Routes

Exposure

Routes Total

Chemical

.Antimony

Arsenic

Cobalt

^langinese

( Total 1

Non-Carcinogenic Hazard Quotient

Primary

Target Organ

Hematopoietic

Mematopoielic

Mematopoietic

CNS

Ingestion

3E+00

IE+01

7E-0.1

IE +00

IE+OI

Inhalation

No Tox Data

No Tox Data

4E+00

9E+OI

9E+OI

Derma!

N/A

2E+00

N/A

N/A

2E+00

Total Hazard Index Across All Media and All Exposure Routes

Total Liver Ml =

Total Dexelopmenlal III -

Tolal 1 lemalopoie ic III =

• Fetal Kidney III =

TotaUil tract Ml ••

Tola) TNS III"

Exposure

Routes Total

3E+00

lE-HJI

4E+00

9E+OI

IE+02

IE+02

--

2E<OI

--

' - -

9E+OI

00



TAB^nn 5I.rTin 5 RME

RISK ASSESSMENT SUMMARY

KF.A5ONABLE MAXIMUM EXPOSURE

CAPTAIN'S rOVF.

Scenario Ttmerrame: Future
Receptor Population: Resident

t Age: Adult

Medium

All Soil

i
1

n

Exposure

Medium

All Soil

Exposure

Point

Area A

Chemical

Arsenic

(Total)

Carcinogenic Risk

Ingestion

6E-03

6E-03

Inhalation

--

Dermal

3E-03

3E-03

Total Risk Across Soil

Total Risk Across All Media and All Exposure Routes

Exposure

Routes Total

9E-03

°E-03

9E-03

9F.-03

Chemical

Antimony

Arsenic

(Total)

Non-Carcinogenic Hazard Quotient

Primary

Target Organ

Hematopoietic

Hematopoietic

Ingestion

-

4E+00

IE+01

2E+OI

Inhalation Dcnnal

N/A

IE+01

1E+OI

Total Hazard Index Across All Media and All Exposure Routes
L

Total Liver HI =

Total Developmental HI *

Total Hematopoietic HI =

Total Kidney HI =

Total Gl tract HI =

Total CMS HI =

Exposure

Routes Total

4E+00

2E+OI

3E+OI

3E+OI
• - ~

-

3E+OI

•-

--



i AHII im RMI
RISK ASSI'SSMI'NT SUMMARY

Hi'ASONAni i: MAXIMUM i XPOSURF.

CAPTAIN'S COVE

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult

Medium

All Soil

O
M
M
00
0\

Exposure

Medium

Ml Soil

Exposure

Point

AreaG

Chemical

Arsenic

(lot.il)

Carcinogenic Risk

Ingestion

8E-04

8H-04

Inhalation

-

Dermal

.1E-04

3E -04

Tola! Risk Across Soil

lot;il Risk Across All Media and AH Fxposure Routes

Exposure

Routes Total

IE-0.1

lE-n.i

ii:-m

IK-03

Chemical

PCBs (total)

Arsenic

Manpanese

(Total)

Non-Carcinogenic Hazard Quotient

Primary

Target Organ

Developmental

Heinatopoielic

CNS

Ingestion

7E-OI

2E+00

IE+01

2E+OI

Inhalation

-

-

Dermal

2E+00

IE+00

N/A

4E+00

Total Hazard Index Across All Media and All Exposure Routes

Total Liver HI =

Total Developmental III =

Total 1 lemalopoielic HI =

Total Kidney III =

Total CNS 111 =

Exposure

Routes Total

3E+00

3E+00

IE+01

2E+OI

2E+OI

3E+00

3E+00

-

IE+01



TArM^^'OIRMF

RISK ASM SSMI NT SUMMARY

RFASflNAiii.!- MAXIMUM FXPOSURE

CAPTAWSCOVF.

Scenano Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult

Medium

Groundwater

Ô
i—i

M

Exposure

Medium

Groundwater

Exposure

Point

Upper Glacial Aquifer-Tap water

:,-

Chemical

Arsenic

(Total)

Carcinogenic Risk

Ingestion

2F.-04

2F.-04

Inhalation Dermal

5E-04

5F.-04

Total Risk Across Groundwaler

lotal Risk Across All Media and All Exposure Routes

Exposure

Routes Total

7F-04

•JF.-04

7F.-04

7R-04

Chemical

Chloroform

Antimony

Arsenic

(Tolal)

Non-Carcinogenic Hazard Quotient

Primary

Target Organ

Liver

Hematopoiettc

Hematopoietic

Ingestion

6E-OI

3E+00

IE+03

IE+03

Inhalation

4E+OI

4E+OI

Dermal

IE-02

5E-02

3E+00

3E+00

Exposure

Routes Total

4E+OI

3E+00

IE+03

IE+03

Tolal Hazard Index Across All Media and All Exposure Routes [[ IE+03

Total Liver HI =

Total Lung HI =

Total Kidney HI =

Total Hemalopoietic III =

4E+OI

-

-

IE+03
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SITE NAME: Captains Cove
PROJECTS: 8001-202
EPA CASE NO.: NA
LAB NAME: S&ME, Inc.

PHYblUAL PAKAMh 1 tKb

Sample ID No.
Matrix

lAtterberg Limits (%)
Corrected Liquid Limit % Moisture:
Plastic Limit % Moisture
Plasticity Index

i

j Moisture Content (%)

Grain Size Distribution (% passing):
Grain Size 3" (75.000mm)
Grain Size 2" (50.000mm)
Grain Size 1.5" (37.500mm)
Grain Size 1 .0" (25.000mm)
Grain Size 3/4" (19.000mm)
Grain Size 3/8" (9.500mm)
Grain Size No. 4 (4.750mm)
Grain Size No. 10 (2.000mm)
Grain Size No. 20 (0.850mm)
Grain Size No. 40 (0.425mm)
Grain Size No. 50 (0.300mm)
Grain Size No. 100 (0.150mm)
Grain Size No. 200 (0.075mm)

Gram Size Distribution (% passing):
Grain Size (0.051mm)
Gram Size (0.050mm)
Gram Size (0.048mm)
Grain Size (0.046mm)
Grain Size (0.044mm)
Grain Size (0.041mm)
Gram Size (0.025mm)
Grain Size (0.024mm)

., Grain Size (0.023mm)
: Grain Size (0.021mm)

Grain Size (0.013mm)
: Grain Size (0.01 2mm)
; Grain Size (0.011mm)

Grain Size (0.007mm)
Grain Size (0.006mm)
Grain Size (0.003mm)

CC-TP-4-7-8
SOIL

NP

R

100
100
100
100
100
98.9
87.4
73.6
48.0
14.9
6.0
2.7
2.0

1.5
*

*

*

*

*

0.9
*

*

*

0.4
*

*

0.1
*

0.0

CC-SB-24-6-8
SOIL

24
20
4

24.2 E

100
100
100
100
100
96.5
94.1
90.8
87.8
82.3
78.4
70.1
59.3

*

*

*

47.0
*

*

37.2
*

*

28.7
*
t

18.9
10.0

CC-TP-3-7-8
SOIL

NP

R
*

100
100
100
100 .
100
96.8
94.9
92.9
90.8
85.0
67.8
9.1
3.3

1.9
#

*

*

*

*

1.1
*

•

*

0.6
*

0.2
*

0.0

NOTES:
" = not required
NP=Nonplastic 401190



SITE NAME: Captains Cove
PROJECT #: 8001-202
EPA CASE NO.: NA
LAB NAME: S&ME, Inc.

PHYSICAL PARAMETERS

Sample ID No.
Matrix

CC-WS-4
SOIL

CC-SED-1
SOIL

CC-SB-15-0-2
SOIL

Atterberg Limits (%)
Corrected Liquid Limit % Moisture:
Plastic Limit % Moisture
Plasticity Index

| Moisture Content (%)

Grain Size Distribution (% passing):
Grain Size 3" (75.000mm)
Grain Size 2" (50.000mm)
Grain Size 1.5" (37.500mm)
Grain Size 1.0" (25.000mm)
Grain Size 3/4" (19.000mm)
Grain Size 3/8" (9.500mm)
Grain Size No. 4 (4.750mm)
Grain Size No. 10 (2.000mm)
Grain Size No. 20 (0.850mm)
Grain Size No. 40 (0.425mm)
Grain Size No. 50 (0.300mm)
Grain Size No. 100 (0.150mm)
Grain Size No. 200 (0.075mm)

Grain Size Distribution (% passing):
Grain Size (0.051mm)
Gram Size (0.050mm)
Grain Size (0.048mm)
Grain Size (0.046mm)
Grain Size (0.044mm)
Grain Size (0.041mm)
Grain Size (0.025mm)
Grain Size (0.024mm)
Grain Size (0.023mm)
Grain Size (0.021mm)
Grain Size (0.013mm)
Grain Size (0.012mm)
Grain Size (0.011mm)
Grain Size (0.007mm)
Grain Size (0.006mm)
Grain Size (0.003mm)

NP

R

100
100
100
100
100
99.7
98.8
98.4
96.3
58.2
34.4
9.7
5.1

*

3.6
*

*

*

*

2.2
•

*

*

1.6
*

*

1.0
*

0.2

NP

R

100
100
100
100
92.1
75.1
57.9
45.4
29.8
11.9
5.8
2.6
2.0

*

1.9
*

•

•

*

1.1
*

*

*

0.9
•

*

0.3
*

0.1

I 19
I 15
I 4

i R

; 100
\ 100
i 100
< 100
I 100
i 93.0
i 87.8
j 81.6
i 71.5
i 59.8
i 52.4
I 42.6
i 36.7

I
| *

i . *

*

| 29.8
| *

' *

I *

! *

| 26.5
, *

i »

20.4
*

»

: 16.9
', 11.8

NOTES:
* = not required
NP=Nonplastic 401191



SITE NAME: Captains Cove
PROJECTS: 8001-202
EPA CASE NO.: NA
LAB NAME: S&ME, Inc.

PHYSICAL PARAMETERS

Sample ID No.
Matrix

CC-TP-5-1-2
SOIL

SB-01-8-10
SOIL

SB-23-4-6
SOIL

lAtlerberg Limits (%)
Corrected Liquid Limit % Moisture:
Plastic Limit % Moisture
Plasticity Index

Moisture Content (%)

Grain Size Distribution (% passing):
Grain Size 3" (75.000mm)
Grain Size 2" (50.000mm)
Grain Size 1.5" (37.500mm)
Grain Size 1.0" (25.000mm)
Grain Size 3/4" (19.000mm)
Grain Size 3/8" (9.500mm)
Grain Size No. 4 (4.750mm)
Grain Size No. 10 (2.000mm)
Grain Size No. 20 (0.850mm)
Grain Size No. 40 (0.425mm)
Grain Size No. 50 (0.300mm)
Grain Size No. 100 (0.150mm)

1 Grain Size No. 200 (0.075mm)

Grain Size Distribution (% passing):
Grain Size (0.051mm)
Grain Size (0.050mm)
Grain Size (0.048mm)
Grain Size (0.046mm)
Grain Size (0.044mm)
Grain Size (0.041mm)
Grain Size (0.025mm)
Grain Size (0.024mm)
Grain Size (0.023mm)
Grain Size (0.021mm)
Grain Size (0.01 3mm)
Grain Size (0.012mm)

! Grain Size (0.011mm)
Grain Size (0.007mm)
Grain Size (0.006mm)
Grain Size (0.003mm)

20
19
1

R

100
100
100
100
88.2
78.9
69.8
62.1
52.5
38.6
31.1
22.6
18.9

*

14.6

*

*

*

11.9
*

*

9.9
•

*

•

7.0
5.2

24
17
7

11.6

100
100
100
100
97.1
91.9
88.2
'82.7
76.6
66.6
57.4
45.8
39.9

*

*
*

30.2
*

*

*

*

25.5
*

*

22.1
*

#

16.4
12.4

32
30
2

R

100
100
100
100
97

92.5
89.7
86.0
82.8
77.0
73.6
67.9
62.7

* .

*

*

•

•

61.3
•

*

*

53.8
*

•

48.3
•

34.6
5.9

NOTES:
" = not required
NP=Nonplastic 401192
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SITE NAME: Captain's Cove
PROJECT f: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

VOLATILES
Sample ID No.
Lab No.
Matrix
Unto

CC-TP-1-7-8
9804123-1

SOIL
ug/kg

CC-TP-2-4-S
9804123-5

SOIL
ug/kg

CC-TP-3-2-3
9804123-10

SOIL
mg/L

CC-TP-3-M
9804123-7

SOIL

CC-TP-4-M
9804110-11

SOIL

"9*0

CC-TP-S3-7
98041104)

SOIL
ug/kg

CC-TP*5-8
9804110-5

SOIL
ug/kg

Depth
Dilution Factor
Percent Moisture

Chloromethane
Vinyl Chloride
Bromomethene
Chloroethane
1 .1 -Dlcnlotoethene
Acetone
Carbon Dlsulflde
Methytene Chloride
1,2-Dlchloroethene
1 , 1 -Dlchloroethane
2 -Bute none
Chloroform
1 .2-Dtchloroethane
t.l.l.Trichlofoettiane
Carbon Tetrachlorida
Benzene
Triehtoroethene
1 2-Dlchloropropane
Bromodichloromethane
cls-1 ,3-Dlchloropropena
trans-1 ,3-Dlchloropropene

1.1 2-Trtchloroetharw
Bromoform
Dibromodlchloromethane
4-Methvt-2-Pentanon«
Toluene
2-Hexanone
Tetrachtoroethene
Chlorobenzena
Ethylbenzene
Xytenes (total)
Styrene
1.1 ,2,2-Tetrachloroethane

1
32.9

*"

'

'

4-5
1

29

140 E

50

2-3
5

TCLP

NR

NR
NR

NR
NR
NR
NR
NR

NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR

5-6
1

26.8
.̂ .J..-~- ._—

12 J

5-6
1

37.1

—"—•-'•• • - -—•*—•

e-r
i
13

12

5-6
1

25.1

•

18

o
V-1

H

NOTES:
Blank Spac* • compound analyzed for. but not detected
B - compound found In lab blank as well as sample. Indicates possible/probable blank contamination

E - estimated value
J - estimated value, compound present below CRQL but above IDL
R - analysis did not pass EPA QACQC
N • presumptive evidence of Ihe presence of the material
NR - analysis not required
Detection limits elevated If Dilution Factor
> 1 and/or percent moisture > 0%.



SITE NAME: Captain's Cove
PROJECT f: 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

VOLATILES
Sample ID No.
Lab No.
Matrix
Units
Depth
Dilution Factor
Percent Moisture

Chloromethane
Vinyl Chloride
Bromomethana
Chloroethane
1.1-DlcMwoeth«ne
Acetone
Carbon Dtsulfide
Methylene Chloride
1 .2-Dichloroethene
I.l-Dlchloroethane
2-Butanone
Chloroform
1 ,2-Dlchloroethane
1 ,1 .1 -TiteWoroethane
Carbon Tefrachlorlde
Benzene
Tdchloroethene
1 ,2-Dlchloropropane
Bromodlehloromethane
cls-1 ,3-Dtchloroprop«ne
trans- 1 ,3-Dlchloropropene
1.1,2-Trtchloroelhane
Btomotorm
Dibromodlchloromethane
4-Methyl-2-Pentanone
Toluene
2-Hexanone
Tetrachloroemena
Chlorobenzene
Ethylbenzene
Xylenes (totaO
Styrene
1 . 1 ,2.2-Tetrochloroethane

CC-SED-1
9804135-3

SOIL
ug/kp
0-1
1

18.1

CC-SED-3
9804135-1

SOIL
up/kp
0-1
1

673

520 E

110 E

CC-SW-1
98041354
WATER

up/L

1

'-"*" rf'1**1 -f- r*- H

CC-SW-2
9804135-7

WATER
up/L

1

CC-SW-3
980413549

WATER
up/L

1

.

CC-SB44-2-4
9804263-3

SOIL

2-̂ »
1

20.9

""""""̂ ""~""™~"

CC-SBAM4
9804283-4

SOIL
up/kp

1
7.3

"u"**'fc"*""*"**" -*-i*"M"— •-*•• -t«* -

9805023-1
SOIL
uoAfl
2-4
1
12

.-• • « i !..-.,«.— ..— .-.ĵ .

181

o
t->
M
VO

NOTES:
Blank Space - compound ana)yzed tot, but not detected
B - compound found In lib blank as well as sample. Indicates poulbte/protable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IOL
R - analysis did not pass EPA QA/OC
N - presumptive evidence of the presence of Vie material
NR - analysis not required
Detection Omits elevated If OfluHon Factor
> 1 and/or percent moisture > Ott.



SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

VOLATILE S
Sample ID No.
Lab No.
Matrix
Units

CC-SB-07-a2
9805057-8

SOIL

CC-SBXJ&0-2
9805072

SOIL
ug/Vg

CC-SB-09-0-2
9804216-5

SOIL
ug/kg

CC-SB-12-4-8
9805057-T

SOIL
ug/kg

CC-SB-13-44
9805013-4

son.
ug/kg

CC-SB-14-2-4
960501 3-6

SOIL
ug/kg

CC-SB-1S-2-4
9804187-4

SOIL
"0*0

CC-SB-1844
9804216-8
WATER

mg/L
Depth
Dilution Factor
Percent Moisture

Chloromethane
Vinyl Chloride
Bromomethane
Color oethane
1,1-Dlchloroelhene
Acetone
Carbon Olsufflde
Methylene Chloride
1,2-Dlchloroelhene
1,1-Dlchk>roethane
2-Butanone
Chloroform
1 ,2-Dlchloroethane
1.1.1-Trichloroethane
Carbon Tebachloflde
Benzene
Trlchloroethene
1 ,2-Dtchtoropropane
Bromodlchloromethane
els- 1 ,3-Dlchloropropene
trans- 1 ,3-Dlchloropropene
1,1.2-Trichtoroethane
Bromoform
Dlbromodlchloromethane
4-Methyl-2-Pentanone
Toluene
2-Hexanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1 , 1 ,2.2-Tebachloroethane

0-2
1

21.8

0-2
1

9.8

0-2
1

10.8

4-6
1

17.8

390 E

89 E

4-6
1

14.7
1

34.9

2-4
1

20.0

14

6-8
5

TCLP

NR

NR
NR

NR
NR
NR
NR
NR

NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR

\D
03

NOTES:
Bl*nk Space - compound analyzed for. but not detected
B - compound found In lib blank is well as sample. Indicates possible/probable blank contamination
E • estimated value
J. estimated value, compound present below CRQL but above IDL
R - analysis did not pass EPA QA/QC
N • presumptive evidence of the presence of the material
NR - analysis not required
Detection NmHs elevated If Dilution Factw
> 1 and/or percent moisture > OX



SfTE NAME: Captain's Cove
PROJECT f: 6001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

VOLATILES
Sample ID No.
Lab No.
Matrix
Unto
Depth
Dilution Factor
Percent Moisture

Chlotomethane
Vinyl Chlorlda
Biomomettiarv*
Chloroethane
1.1-DlchloroettMrw
Acetone
Carbon Dlsufflde
Methylene Chloride
1 ,2-Dichloroethene
1 ,1-Dlchloroathana
2-Butanona
Chloroform
1 ,2-Dlchloroethanej
1.1.1-Trichloroethane
Carbon Tetraehtortde
Benzene
1 n C n (orofltff 9 n 0
1 ,2-Dlchlo«opiopane
Bromodlchloromettiane
cls-1 .3-Otehloropropene
trans-1 ,3-Dlchloropropene
1.1.2-Trtchloroethane
Biomoform
Dlbromodlchloromethan*
4-Methyt-2-Penlanone
Toluene
2-Hexanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xytenes (total)
Styrene
1 ,1 ,2,2-Tatrachloio««tian«

CC-SB-1»*10
9604216-3

SOIL
"0*8
8-10

1
88

11 E

10 J

CC-SB- 17-2-4
9604167-1

SOIL
ug/V(j
2-4

1
189

11 J

CC-SB-18-4-6
9805013-1

SOIL
ug/kg
4-8

1
19.6

CC-SB-19*2
9605013-7

SOIL
ug/Vg
0-2

1
239

CC-SB- 20-4-6
9804167-3

SOIL
tig/kg
4-6
1

16.5

CC-SM1-W
9804187-4

SOIL
ug/kg
0-2
1

t2.4

42 E

CC-SB-21-2-4
9804187-5

son.
uoAg
2-4
50

13.1

42000

CC-SB-22-2-4
9804246-3

SOIL
ugfcg
2-4

1
9.1

vo

NOTES:
Blank Space • compound analyzed for, but not detected
B • compound found In tab blank as wed is sample. Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CROL but above IDL
R - analysis did not pass EPA QA/OC
N - presumptive evidence of (he presence of the material
NR - analysis not required
Detection HmKs elevated If Dilution Factor
> 1 and/or percent moisture > 0%.



Site NArnc: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO.: MA
LAB NAME: Paragon Analytics

VOLATILES
Sample ID No.
Lab No.
Matrix
Units
Depth
Dilution Factor
Percent Moisture

Chtoromethane
Vinyl Chloride
Bromomethane
Chtoroethane
1,1-Dlchloroethana
Acetone
Carbon Dlsufflde
Methylana Chloride
1,2-Dichloroelhene
1.1-Dlchloroerhana
2-Butanone
Chloroform
1,2-Dlchloroethana
1.1.1 -Trichloroethane
Carbon Tetrachlorlda
Benzena
Tflchloroethena
1.2-Dlchloropropane
BromodlchlorometharM
els-1 .3-Dlchloropropene
trans-1,3-Dlchloropf open*
1.1.2-TrlehloroethanB
Bromoform
Dibromodlchlorometnane
4 Methyl-2-Pentanone
Toluene
2-Hexanona
T etrachloroethene
Chlorobenzene
Ethyl be ozone
Xylenes (total)
Styrene
1.1,2.2-TetTachloroethane

•
to

1
»ne
>ene
open*
le

tiane
ne

ithana

CC-SB-23-4-8
9804246

son.
ug/Vg
4-«

1
215

CC-SB-24-4-8
9604246-13

WATER
tng/L
4-8
5

TCLP

NR

NR
NR

NR
NR
NR

' NR
NR

NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR

CC-SB-24-6-8
9804248

SOIL
ug/Vg
8-8

1
21.5

""" ~ ~ "*"

CC-SB-25-2-4
9805023-3

SOIL
ugflcg
2-4
1

12

20 I

cc-sB-2e-e-s
9804263-2

son.
uoAg
8-8
1

24.6
.-t. r._'j--J-.^-*--"-.«fc-— . .̂ . M. .̂ . . .

CC-SB-27-0-2
98005057-3

SOI
ug*o
8-8
1

7.1
1 J**—"** "J* ***"**""** """"̂ "̂  "* "14""~"

11 E

CC-SB-MW7-2-4
98042833

SOIL
up/kg
2-4
1

8.8
•*•""— *—fc--"-"-——^- -*..-.-.-.

CC-SB-MW8-2-4
98050574

SOIL
US/kg
2-4
1

105
-.« L.̂ -.̂ .̂ii;̂ --:̂ ;̂ ; —

14 E

4 J

o
M
10
O
O

NOTES.
Blank Space • compound analyzed for. but not detected
B - compound found hi lab blink is welt is sample. Indicates posstblefprobible blank contamination
E • estimated value
J - estimated value, compound present below CRQL but above IDL
R • analysis did not pass EPA QA/QC
N - presumptive evidence of the presence of the material
NR • analysis not required
Detection limits elevated If Dilution Factor
> t and/or percent moisture > 0%



SITE NAME: Captain's Cove
PROJECT f: 6001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

VOLATILES
Sample ID No.
Lab No.
Matrix
Unto
Depth
Dilution Factor
Percent Moisture

CC-TCLP-4
9805129-3

WATER
mg/L
NA
5

TCLP/NA

CC-TCLP-5
9805129-4

WATER
mgfl.
NA
5

TCLP/NA

CC-MW-1
9806117-5

WATER
ug/L

1

CC-MW-2
9806117-6

WATER
ug/L

1

CC-MW-3
9806079-7
WATER

ug/L

CC-MW-5
9806079-10

WATER
ug/L

cc-MW-a
9806117-2
WATER

og/L

CC-MW-7
9806079-2
WATER

ugt-

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
1.1-Dlchloroethene
Acetone
Carbon Dlsutfide
Methytone Chloride
1 ,2-Dichloroethene
1,1-Dlchloroethane
2-Butanone
Chloroform
1 ,2-Dlchloioethane
1.1,1-Trlchloroethane
Carbon Tetrachtorlde
Benzene
Trlchloroethene
1 ,2-Dichlotopropane
Bromodichloromethane
cls-1 ,3-Dichloropropene
tram- 1 ,3-Dlchloropropene
1.1,2-Trlchloroethane
Bromoform
Dibromodlchloromelhane
4-Methy1-2-Pentanone
Toluene
2-Hexanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1 ,1 .2.2-Tetrachloro«thane

NR

NR
NR

NR
NR
NR
NR
NR

NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR

NR

NR
NR

NR
NR
NR
NR
NR

NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR

••- ' '•••"•-

26 J

. M u.*.-- 1

45 J

2.6 J

22 J

8.4 J

88

1.5 J

1 — -.- — i..*

62 J

_:.-._̂ ;J.;î :̂ u.i.i.i:_.

to
O

NOTES:
Blank Space - compound analyzed for. but not detected
B - compound found In lab blank is <mfl at sample, Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IDL
R - analysis did not pass EPA QA/OC
N - presumptive evidence of the presence of the material
NR - analysis not required
Detection limits elevated N Dilution Factor
> 1 and/or percent molstuie > Oil.



SITE NAME: Captain's Cove
PROJECTS: 6001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

VOLATH.ES
Sample ID No.
Lab No.
Matrix
Units
Depth
Dilution Factor
Percent Moisture

Chtoromefrane
Vinyl Chloride
Bromomethane
Chloroethane
1,1-Dichloroethene
Acetone
Carbon DIsuNIde
Methytone Chloride
1 ,2-Olchtofoethene
t.t-Dlchloroethane
2-Butanone
Chloroform
1 ,2-DlchloToethane
1.1.1-TiteMotoettiane
Carbon Tetrachlorlde
Benzene
Trlchloroethene
1 ,2-Dlchloropropane
BiotnodlcMoromethane
els- 1 ,3-Dlchloropropen«
trans- 1 ,3-Dlchloropropene
1 .1 ,2-Trtchloroethane
Biomoform
Dlbromodlchloromethane
4-Methyt-2-Pentanone
Toluene
2-Hexanone
Tetrachloroelhene
Chlorobenzane
Ettiylbenzene
Xylenes (total)
Styrene
1 . 1 ,2.2-Tetrachloroethane

CC-MW-8
9806117-4

WATER
ug/l

1

CC-MW-CDM-1
9806079-3

WATER
ug/L

1

CC-MW-CDM-2
9806079-6

WATER
ugft.

5

190 "

26 J
210

610

13 J
70

130
500

CC-MW-COM-3
98060794

WATER
ug/L

1
f

CC-MW-CDM-4
9806079-9

WATER
Uflrt.

t

4.2

35 J

CC-TP-DUP-Ot-S-r
9804110-7

son.
ugftg
6-7
1
13

0

CC-SEO-OUP-01
9804135-2

SOIL
"8*9
0-1
1

56.7

490 E

110 E

CC-SW-OUP-01
9804135-S
WATER

UQ/L

1

O
to

NOTES:
Blank Space • compound analyzed for, but not detected
B - compound bund In lab blank as well as sample, Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IDL
R - analysis did not pass EPA QA/QC
N - presumptive evidence of the presence of the material
NR - analysis not required
Detection limits elevated R OButton Factor
> 1 and/or percent moisture > 0».



SITE NAME: Captains Cove
PROJECT 9: 8001 -202
EPA CASE NO.: NA
LAB NAME. Paragon Analytics

VOLATILES
Sample ID No.
Lab No
Matrix
Units
Depth
Dilution Factor
Percent Moisture

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
1,1-Dlchloroethene
Acetone
Carbon DlsuWde
Methytene Chloride
t ,2-Olchloroethene
1,1-Dtehloroethane
2-Butanone
Chloroform
1 ,2-Dlchloroethane
1.1,1-Trlchloroelhane
Carbon Tetrachtoride
Benzene
Trlchloroethene
1 ,2-Dlchloropropane
Bromodtehloromelhane
cls-1 ,3-Dlchloropropene
tram-1 ,3-Dlchloropropene
1.1.2-Trlchloroethane
Bromoform
Dlbromodlchloromettiane
4-Methyt-2-Pentanone
Toluene
2-Hexanona
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xytenes (total)
Styiene
1,1.2.2-Tetr8criloroethane

CC-SB-DUP1-2-4
9804246-5

SOIL
ug*o
2-4
1

10.8

CC-SB-DUP-02 CC-MW-DUP
9805057-4 9806117-3

SOIL WATER
up/Vg ug/L
0-2
1 1

89

10 J

CC-MW-TB-1
8806079-1

WATER
ug/L

1

CC-MW-TB-2
9608079-3

WATER
ug/L

1

CC-MW-TB-3 CC-SB-TB-1
9804110-1

WATER
uglL

1

5.5 J

22 J

CC-SW-TB-2
9804135-4

WATER
ug/L

1

"*—'fcl-- ••*••- —~ — «fc.^- T- ill nlj_l —

10
O
CO

NOTES:
Blank Space - compound analyzed tor. but not detected
B - compound found In lab blank as well as sample. Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IDL
R - analysis did not pass EPA OA/OC
N - presumptive evidence ot the presence of the miterial
NR - analysis not required
Detection limits elevated H Dilution Ficfw
> 1 and/or percent moisture > 0%



SITE NAME: Captain's Cove
PROJECT f: 8001-202
EPA CASE NO.: NA
OB NAME: Paragon Analytics

VOLATILES
Sample ID No.
Lab No.
Matrix
Unto
Depth
Dilution Factor
Percent Moisture

Chloromethane
Vinyl Chloride
Bromomethane
Chloroattiane
1 , 1 -Dfchtoroethene
Acetone
Carbon Dfsulflde
Melhytene Chloride
1.2-Dfchloroethene
1,1-Olchloroethane
2-Butanone
Chloroform
1.2-Dichloroethane
1.1.1-Trichloroethane
Carbon Tetrachlorlde
Benzene
Trlehloroethene
1 ,2-Olchloropropane
Bromodlchloromethane
els- 1 ,3-Dlcnloropropene
trans-1 ,3-Dlchloropropene
1.1.2-Trlchloroeth8ne
Bromofonn
Dlbromodlchloromelhane
4-Methyl-2-Pentanone
Toluene
2-Hexanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Sryrene
1 . 1 .2.2-Tetrachloroemane

CC-MW-FB-01
9806079-4

WATER
ug/L

1

CC-SB-FB-1
9804110-2

WATER
ug/L

1

7.4 J

CC-SB-FB-2
9804 1 10-3

WATER
ug/L

1

.

es j

2.1 J

CC-SB-FB-3
9804167-5

WATER
upA

1

26 J

CC-SB-FB-4
9804187-8

WATER
ug/L

1

2.8 J

CC-SB-FB-5
9604248-5

WATER
ug/L

1

4.1 J

4.3 J

CC-SB-FB-6
9805023-2
WATER

ug/L

1

S.I J

CC-SB-FBO7
9805190-1

WATER
ug/L

1

_».*.- — ...i *••• •' ' "''"

23 E

«

4.7 J

o
H
to
O

NOTES:
Blank Space - compound analyzed for. but not detected
B • compound found In lab blank as wed as sample. Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IOL
R • analysis did not pass EPA QA/OC
N • ptesumpVve evidence ol the presence of the milerlal
MR - analysis not required
Detection limits elevated It Dilution Factor
> t end/or percent moisture > 0%



SITE NAME Captain's Cove
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

VOLATILES
Sample ID No.
Lab No.
Matrix
Units
Depth
Dilution Factor
Percent Moisture

CC-SB-FB-08 CC-MW-TB-3
9806H7-1
WATER

tig/L

1

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
1.1-Dlchloroethene
Acetone
Carbon Dlsulfide
Methylene Chloride
1 ,2-Dlchloroethene
1.1-Dlchloroethane
2-Butanone
Chloroform
1 ,2-Dlchloroethane
1.1.t-Trlchloro«thane
Carbon Tetrachlorlde
Benzene
Trichloroethene
1 ,2-Dlchloropropane
Bromodlchlorotnelhane
els- 1 ,3-Dlchloropropene
trans- 1 ,3-Dlchloropropene
1.1.2-Tilchloroettiane
Bromoform
Dibromodlchloromethane
4-Methyl-2-Pentanone
Toluene
2-Hexanone
Tetrachloroethene
Chtorobenzene
Ethyl benzene
Xylenes (total)
Styrvne
1 .1 ,2.2-Tetrachloroelh8ne

O
t_n

NOTES:
Blank Space - compound analyzed for. but not detected
B - compound found In Isb blank a* well as sample, Indicates pos
E - estimated value
J - estimated value, compound present below CRQL but above ID
R • analysis did not pass EPA QA/QC
N - presumptive evidence of lh« presence of the material
NR - analysis not required
Detection HmKs elevated IT Dilution Factor
> 1 and/or petccnt molstine > 0%.



SEMI-VOLATILES

401206



SITE NAME Cn*«»rf« Cov»
PROJECT* aooi.?o?
EPA CASE NO: NA
LAB NAME: PK»O«I Amytct

StMIVOUUILES

Lib No.
MuM.
Ur*>
D«*
DIUIon Fidor
POTtrt Mollhn

PMnol

2Ct*»optwx>l

1.}Dct**otannn>
J

1.I>TilcMorob<nnn>

4-CNoro«cJln.

J l-0lr«rololu««
3-NKtoifMni

4-NRraffwnal

J.3

CC-TP-l-7-a
nwirn

son

CC-THJ-H
M0«m5

SOU

CC-IP-S-J-S
MM in 10

WATER
vnttm

SOIL

CC-1P-4-M
MMttfrll

90H

CC-tHM.7
WXMIIM

SOU

CC-TP*M
MMtlt-S

son.

CC-OECM
MM135-J

•OH

CC-8EO-J
M041»1

son.

CCSW1
MM1JM
WATER

COSWI

WATER
U9A

1
321

"~

10

170 .

GOO .
MO .

510 J

J-3
t

TCIP

PyifcfM!
3-Mettiylphenol)

NR
NR

NR

NR

NR

NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR

NR
NR
NR

' NR "
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

' " NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

10
271

•to j

1
37.4

74 J

1
11

« J

40 j

10
25.1

710 J

1100 J

930J
1000 J

0-1
1

111

0-1
1

17.1

740

260

240.

ito .
490.

230 .

220 1

_ .

1

„, _

t

to
O

» I t"4** P*T«*< mrt*»» >

tnî ^»n



SITE NAME CiplHn't Cov.
PROJECT • Mot 702
EPA CASE NO NA

SEMIVOIATIIES
San^to IO No
lib No
M«Mi
Ut*i
Dwlh
BUIon Ftctv
Pwc«« UoliTm

LVDIcMorotannnt
l.t-DlcHorotnnim
1.2-OlcNorc*«nMn«

3.7 oiyWM I O*»opror»n.|

H«i»cHixo«<>mi«

7.4-OcHofophMiol
1.2.4-TrtcHorob.niw

4-Ct*x» 3-
7-MOhyta

2.4.6- TikNorodMnal
2.4.9-TitcMoroetanol

76-0>f*toloU»«
>H»to.rt<n.
Ac«i«pl<t«in

2.«-DMt>iilolum

CC-SWJ CC-SIWM 1 • CC-SMT*! CC-SF>0«-»2 CC-S»-08-»7 CC-90-12-44 C03S-IV44 CC-SB-14-1-4 CC-SB-IV7-4

9604134-6
WATER

•Wl

1

-1— •'-'-'' II-L J_r . — • -

'

"

M047WS
9011
uo*o
3-4

2
70 •

130 J

120 )

• 100

1200

MOO

nan

2900

140 J

9600
1600
1400

4500
1900

1400

•90

1200

•70 4
750 J

240 J

9B04KJ4
SOU
"0*0
4-6
1

7 3

1604

ISO j

170

230 j

190

1000
istT
1404,

1900
2000

130
rw

1100

. . . S'o
200 4

110 4

9HOW7H
soil
n>»o
7-4
1

12

100 4

1204
87 4

M 4
M 4

110 4

51 4

•60S037-6
soil
<*»0
0-2

1

21*
"

934

99 j

2104

66 4
93 4

130 4
46 4
66 4

96030m
SOU
IV*
0-2

1
16

160 j

170 J
200 4

M 4
140 4

760 J
64 4

130 4
• »2 4

77 4

(M4216-S
soil
<«*«
0-2
1

101

*6030377
8011
IV*B
4-6
5

IM

430.

'

• • - • - 600.
8304

400 j
130 4

430 4
2104
3604
230 J

270 4

MOMtM
SOU
«P%D
4-4)
1

147

4l

5>

43.

too
130.
M .

1000
«M

430
360 J

640
190 4
440
770 4

94 4
730 4

•60901M
SOU

V*2-4
1

34 i

33

160 J
110 J

120 4
99 4

730 4

«2 4
64 J

74 j[

•804 16M
SOU

<v*o
2-4
1

20

to
O
CO

»«10» »»^«MI«|»n»4t

(M«c«on trr«t Mrtf«lw5 ft
» f •*•** p«r«>4 fnrf«



SITE NAME C«P>«nlC
PROJECT* «OOI ?OJ
EPA CASE NO NA
LAB NAME r»«'»

SEMlvotATllES
Swî ito ID No
lib No
MMrtl
Urtll
Depiti
OlUlon Fidor
PntM MolAn

2.4.acMar<*Mrail
1.2.4-TrtcttorolMnim

4-CM
2 M«

2 , 4 . A- T

2-NlrMrtln*
Oi«n̂ l«l»l«"
AetrapMhylin*
2.8-DMialokjm

2.4-CHXniWKil

2.4-OMkaMim

Bcftf 040 h

CC Sfrl»g«
»«X21»fl

WATER
mo*

1

TCIP

yidnt)
(J-Mttfi»lph«rK>l)

MR
NR

NR

T^R

MR

NR
NR
MR
NR
NR
NR
NR
NR

NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR

' NR"
NR

NR
NR
NR

'NR' ~ '"

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

CC SB l«» 10
•MHII»3

SOI
u»*o
».10

1
»•

CC SB II ?«
•WMIi' 1

VHt

"»<«
J-«

1

1lt

WO J

»«J
iro J

iro j
140 J

jro j

ISO J

- -. . . .•• J

CC S»l»4«
MWOivt

son
*vo
4-<
;

us

380 J

130 J

290 j

3000
700 J
480 J

MOO
4900

2700
1900

5SOO

J700
tsoo
310 J

1600

COS»1»»J
«MMt\'

soil
<«*a
9-J
1

nt

45 J

iio j
M J

440 J
300 J

240 J
170 J

430 J

no j
1M J

150 J

ccs&rot*
n04l(7-«

sot
uo«a
t-t
1

Hi

WJ
90 J

110 1

CC-S0-21-0-2
•SWUM

son.
<«*•
O-J
10

174

CC-»21>-4

H04tar9
son
«*B
2-4
I

111

CC-8S-a2-4
M0424»]

son
W*B
2-4
2
11

730 J

(300

7; J

4100

2400

1700

tan"
4600
2TOO

78 J
8600
KOO

4000
3100

3700

1600

490 J

4M j

CC-SB-23-M
M0424S-11

son.
w*o
4-«
1

111

M J

~'tf'j
130 J
<» J

100 J
100 J

IV '

100 J

CC-3B- 24-44
M04248.I]

WATER
mat
4-4
1

lap
(Pyttm)
[3-M«1nyipn«nQ'|

NR
NR

NR

NN

NR

NR
NR
NR
NR
NR
NR
NR
NR

NR
Mi "
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

Nft
NR
NR
NR
NR
NR
NR.

Nfl
NR
NR
NfV
NR
NR
NR
NR
NR
NR
NR

NR

NR

NR

NR
NR
NR
NR

l«»xl h Ml Khr* •• >rt •
E-MmlM»ll»

trMVUt «fld ml p««i OlSRrfo



SITE NAME C«(*ikV« Co«
PROJECT • M01-202
EPACASENO NA
LAB NAME: P«r»gon AmyOcl

SEMI-VOLATIIES

IrtNo
MMrtl
Urtll
Doplti
OUton factor
P«c«rt Molirin

1.2-DJct*orot»«nMn«

2.2-

N-Nltroto-al-ftalprcioylirrint

Nttrobcftfvn*

2.4-OkHoroplMnol
1.2.4-Tricffcxob«v«n«
N^pHtvtan*
4-ct*xo«il<w
HmeNorotxOifm

3.4>TrlcNaro«>ranal

>.t-DMtiolc*i>n*

AcmpHltm
7.4 DMbocrOT
4-Nltnxirnnol

Fkionno
4-NKnxrtbw

Arttrtcen*
Clit>uol>

' OcNo>otoni<cln«

CCSBJ4W
9»04]4«.10

soil

1

21.9

200 J

vtmant
soa
U0*0

i
11

37 i

S3 J

430
120 J
63

MO
J70 J

270 J
180 J

290 J
110 J
270 J
170 J

110 J

CC-SB-2»*«
9S042W7

soil

1
74 e

SOU

0-7

7.1

H j
83 J

49 J
31 J

87 J

39 J
4J j

46 J

CC-SftVMWM-4 CC-SB-tmro-I-4
M04763-9 9W90374

son. son

2-4 2-4
2 1
II 103

70 .

44 J

U J

(Ml 130
180 J
M j

190 j 1000

wo j iroa

130 J 740
120 J 590

no > 1100

149 J (40
•51

loo j

CC-TCIP-4
•W917I-3
WATER
«#-
NA
1

TCIP/NA

PyrK*»)
;3-Mttfiy|pinoot)

NR
NR

M

NR

NA

NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR

NR
NR
NR
NR
HH
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR

" NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
Nfl
NR

CC-TttP-5
M0912M
WATER

NA
1

TCIP/NA

PvrMn)

NR
NR

NR

NR

HA

NR
NR
NR
NR
NR
NR
NR
NR

NR
NH
NR

NR
NH
NR
NR
NR
NR
NR: - NR- - -
Nii - -

NR

NR
' NR

NR
NR

' Nrt
NR

"" NR

NR
Nit
NR
NR

• •" NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

OC-MW-1
MOSIttM
WATER

•Oft.

1

CC-MW-2
MtHIIO-3
WATER

1

19

4 2 .

47 .

1 ft j

CC-MW-I

WATER

1

11

44

i.̂

i

U

1} J

)

o
H
NJ



SITE NAME C«pt«kVl Cov.
PROJECT* M01.JOJ
EPA CASE MO HA
LAB NAME: Piragon Arayic*

EEMlVOLAiriES
S.rrx*> ID NO

Kb No
Mrtrti
Utfli
Dof*h
DlUlon Fidor

2CNwopN»iol
1.3-OcNoroMWMM
1.4 OlcHocolwnl*"*
1.2DcNo>oMni<n

(Mphoron*
3t4«,o»*»f«*
2.4-Wm«lby»h»ncl

2.» Ocl*»o«iĥ ol
!.2.4-TllLHuieb«lOTn«

Htnetfarotalxilni

2.»T

Dftwfttoftnn
2.4-DMftolotm

Pirticttooc'oicl

IV'
Buh
33'-
B«n
Cfvytc^*

B«n»o<b)l1u(x«rtt«n«

Mfcno<1.2.}c
Dfbwut* .h r̂ttr̂ e •<>•

m)

In*

na

n»

•r

•t

1m

CC-MWt

WATER

1

NOTES
Bbr* K»et • conpoinl

(•••kvltrfMt*

CC-WWR
MOJI9M
WATER

1

£5£m*"Z£

CC-MW'
M057M3
WATER

ug*.

1

did

CCMW8

WATER

1

*».-* tort.***.-

CC-MWCMM
OM91W-5
WATER

21 J
3 ^ J
21 J

14 J

•

CC-UWfOM-I
B60S1M-2
WATER

1

i.4 j
10
3'
id

31

2« .

-

CC-MWICOW-l
M051M-)
WATER

1

._.

L ln.v« •« — MO 'r« <Mor
*^»*ff*««^« »«Mw« tf •• V*«w« •* tv nvt«

CC-MW-CWM

WATER
upl

t

•Jcbowm

*+

MM110-r
80(1

1
13

41 }

CC4ED-DUP-01
H041IS-2

son.

0-1
i

M7

520.

sab J
ISO J

«ao j
7«n '

350 J
260 J

360 j

300 J
ISO J

180 J

COSWDOP-01
MMIJ&l
WATER

1

. ..

^^M A

* 1 >n*o» p««trt *nrtflli»» » OH



: C*9MoMSITE NAME: I
PROJECT*. 8001-202
EPA CASE NO.: NA
LAB NAME: Pmaon Aralyfc*

ten** K> No.
lib No.

Urtrt

CC-8MUP1-2-4
8804248-5

SOIL

CC-S8-DUP-02
8809057-4

SOIL

CC-MWOUP01
88051884
WATER

CC-88-fB-l
8804110-2
WATER

CC-S8-FB-S
8804187-5
WATER

OC-88-F&4
8804U7-8
WATER

CC-8B-FM
8804248-8
WATER

CC-88-fM
8805023-2
WATER

CC-88-FB-07
9805180-1
WATER

ugfL

CC-8B-FB-OB

MtfonFMtor
Para* MoMin

Phwwl
bte(2-cNo*o«1tiy1)rilMr
2-CMoioph0no]
1,3-ndtorabmm
1.4-adtoraDBflnm
U-ncNorabmnra
2-Mattiy ĵlianul
2,2>-oxybh(1-C)tOfDprapan>)
4-Motby*>henol
N-NfceKMl ii JMi*iytMl*n
HancKoroadwa
NRrotwnzont
hophororw
2-NRroplwnol
2.4-Omethŷ ihanol
bft(7-CMpftf<<>HMy)mithint
2.4-DleHorophanol
1.2.4-TrkMoretMr«M
NapMtMtom
4CMora«nHM
HvxacMorabuUKlent
4-CWoro-3-Mottry**»nol
2*MathykMpNh*)ant
HencHorocyctoparteOm
2.4.g-TrtcMoroph»nol
3.4.&.TrtcHorophinOl
2-CHoranapMtatan*
2-NKroanlln*
DlmethylphthaM*
Acenaphthytona
2,6-DlrNrotokjara
3-NKnMnant
AconftphDwnc
2.4-Dtrttrophonol
4-NHrophooal
OttMNizofuran
2.4-ONtratoluaM
Dethŷ iNtMM*
4-Chorophenytfihtnyf «ttMr
Rjorene
4-NKroarMrw
4,6-DMtro-2-m8thy%**«no«
M«Hro«fx«plwnyl«T*w

HratHorabMom
PerticHafDptanal
Plmaitlieii*
Anttncm
Cwtuolt
DMvbutytihlluhl*
Fhjomrthen*
Pyrane
BulytmaytMlMM*
J I'-OkNorobeniMn*
BnaodjMttnora
OvyMn*
Miir i<ii.«iii'ti]i«i«iiii
O-n-octyt«*h>M«
BanroCiyimCTrtturn
BmtoVOIkionrthm
Benzo<t)pynn«
MmolU 3«d)pynnt
DUXHI(>Jl)>ltfBltHlff

Berao(ahJ)p««yK»

2-4
2

10.6

860

1100

2800

1600

2300

5300
2500
1100

5000
5700

2200
2100

1900
S70 J

1100
400 J

370 J

0-2
1 1

8.9

62 J

95 J
130 J

64 )
76 J

180 J

92 J
78 J

69 J

1 1 1 1

1.1 J

1 .1

_

to

to

NOTES:
BM HIM* - campoux) iralynd for, bul nol ditocM l Mtit. cantnm) pnMrt tMtov CRQL bul iboM IDL

vMiyn, DU not p«< EPAQAQC
N • mnirtiMv* mhtinn of •» pm«m e« t« mtarid

NR-mlyriinalnqilrad
(M«<lon MM ilMl«d If OUkm Fldor

> 1 ««JW pmrt moWu™ >0*



t

PESTICIDES/PCBS

401213



SITE NAME Captain1* Cove
PROJECTS: 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

PESTICIDES/PCBs
Sample ID No.
Lab No.
Matrix
Units
Depth
Dilution Factor
Percent Moisture

alpha-BHC
beta-BHC
della-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor epoxlde
Endosulfan I
Dleldrln
4.4--DDE
Endrin
Endosulfan II
4.4--DDD
EndosuHan sulfate
4,4'-DDT

. Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chtordane
gamma-Chlordane
Toxaphene
Aroclof-1016
Aroclor-1221
Aroclor-t232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclof-1260

O
l-«
to

CC-TP-1-7-8
9804123-1

SOIL
ug/kg
7-9
1

32.9

43 J

CC-TP-2-4-5
9804123-5

SOIL
ug/kg
4-5
5
29

34E

120 E

180

19.0 J

230E
200

CC-TP-3-2-3
9804123-10

WATER
mg/L
2-3
1

TCLP / NA

Herbicide $2,4-0}
Herbicide ̂ Sllvex)
(Chtordane)

NR
NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

CC-TP-3-Sfl
9804123-7

SOIL
ug/Vg
5-8

1
26.8

84 E

CC-TP-4-5-6
9804110-11

SOIL

"9*9
5-fl
2

37.1
•»«*•»**••••••."*• ?•«•*•««*; ••— «

4.1 J

22E

8.1 J

92 EN
88

CC-TP-&6-7
98041 1M

SOIL

U0*B
6-7

1
13

15 EN

B.BEN

2.3 EN

74
78

CC-TP -̂M
9804110-5

SOIL
ug/Kg
5-8
100
25.1

250 EN

12000

CC-SED-1
9804135-3

SOIL
ug^g
0-1
1

18.1

,

NOTES:
Blank Space - compound analyzed for, but not detected
B - compound found In lab blank as wed as sample. Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IDL
R - analysis did no* pass EPA QA/QC
N - presumptive evidence of the presence of the material
NR - analysis not required
Detection limits elevated If Dilution Factor
> I and/or percent moisture > 0%.



SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

PESTICIDES/PCBs
Sample ID No.
Lab No.
Matrix
Units
Depth
Dilution Factor
Percent Moisture

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
HeptacWor epoxlde
Endosulfan I
Dleldrln
4.4'-DDE
Endrln
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4.4--DDT
Methoxychtor
Endrln kelone
Endrln aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroctof-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroctor-1248
Aroclor-1254
Aroctor-1260

O
H
to
H
(J\

CC-SED3
9804135-1

SOIL
ug/Kg
0-1

1
67.3

-*- —

2.8 J

7.2 J

55 J

"iBE
14 E

CC-SW-1
98041 3Sfl
WATER

ug/L

1

CC-SW-2
9804135-7
WATER

ug/L

1

CC-SW-3
9804135-8
WATER

ug/L

1

CC-SB-O4-2-4
9804263-3

SOIL
"9*8
2-4
5

209

32 EN

28'lrsr

22IN

33 IN
26 &N

230
220

CC-SB^VM^
9804263-4

SOIL
UB"<0
4-«

1
7.3

3 J'

13'fff

1.3 J
2

CC-SB-05-2-4
9805023-1

SOIL
ug/kg
2-4
1

12

'

11

43
2.7 E

21 J

CC-SB-07-0-2
9605057-8

SOIL
U0"<8
0-2

1
218

3.1

14

17

69 E

13
11

NOTES:
Blank Space - compound analyzed for. but not delected
B - compound found In tab blank as well as sample. Indicates possible/probable Hank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IOL
R • analysis did not pass EPA QA/QC
N - presumptive evidence of the presence of the material
NR - analysis not required
Detection Omits elevated If Dilution Factor
> 1 and/or percent moisture > 0%.



SITE NAME: captain's Cove
PROJECT*. 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

PESTICIDES/PCBs
Sample ID No.
Lab No.
Matrix
Units
Depth
Dilution Factor
Percent Moisture

alpha BHC •
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptaehtor
Aldrln
Heptachtor epoxlde
Endosulfan 1
Oieldrln
4.4'-DDE
Endrln
Endosulfan II
4.4'-DDD
Endosulfan sultate
4.4'-DDT
Methoxychlor
Endrln keton*
Endrln aldehyde
alpha-Chtordane
gamma-Chtordane
Toxaphene
Aroctor-1016
Aroclor-1221
Aroclof-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroctor-1260

CC-SBW4>-2
9805072-1

SOIL
us/kg
0-2
i

9.8

CC-SB-09-0-2
9804216-5

SOIL
ug>kg
0-2

1
10.8

3.6 E

22 J

39 E
3.7

CC-SB-12-4-6
9805057-7

SOIL
ug/kg
4-6
5

17.8
T.LL.V1--- - m.i -

50 E

2400 E

CC-SB.13-4*
9805013-4

SOIL
ug/kg
4-8
1

14.7

44

5.1

12

20
21

170.0

CC-SB-1 4-2-4
9805013-6

SOIL
ugftg
2-4
1

34.9
- u uu. .'lMi~ J— r_ v- .1.--V, .. •

8.4

3.8 J

5.3
41

CC-SB-15-2-4
9804167-4

SOIL
ug/kg
2-4
10
20

»«, .WLU..ULLHH.,, HU UT,

9.3

CC-SB-1 6-6-8
98042164
WATER

mg/L

1
TCLP/NA

Herbicide (2.4-0)
Herbicide (Slhrex)
(Chlordane)

NR
NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

CC-SB-16-8-10
9804216-3

SOIL
ug/kg
6-10

1
6.8

M.W»WIM..V-- HJUU-.1U-..LTI,,

to
H
Oi

NOTES.
Blank Space - compound analyzed for, but not detected
B - compound found In lab blank as wen as sample. Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IDL
R - analysis did not pass EPA QA/QC
N - presumptive evidence of (he presence of the material
NR - analysis not required
Detection limits elevated If Dilution Factor
> 1 and/or percent moisture > 0%.



SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

O
M
to

PESTICIDES/PCBs
Sample ID No.
Lab No
Matrix
Units
Depth
Dilution Factor
Percent Moisture

alpha BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor epoxlde
Endosulfan 1
Dleldrln
4,4'-DDE
Endrln
Endosulfan II
4.4'-DDD
Endosulfan sulfate
4,4'-DDT
Melhoxychlor
Endrln ketone
Endrln aldehyde
alpha-Chltxdane
gamma-CWordane
Toxaphene
Aroclor-10t6
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CC-SB-17-2-4
9804167-1

SOIL
ug/Vg
2-4

1
18.9

93 EN

id EN

62

CC-SB-18-4-6
9805013-1

SOIL
ug/kg
4-6

5
196

CC-SB-19-0-2
9805013-7

SOIL
ug/kg
0-2

1
23.9

7.5

22 J

8.1

18

12
10

81

CC-SB20-4-6
9804187-3

SOIL
ug/kg
4-6

1
18.5

2 8 EN

4.9 EN
4.6 EN

4 7 EN

6 6 EN

16 EN
12 EN

130

CC-SB-21-0-2
9804187-4

SOIL

ufl/ve
0-2
50
12.4

100 EN

130 EN

5500

CC-SB-21-2-4
9804187-5

SOIL
ug/kg
2-4
5

13.1

11.0 EN

28 0 EN
13.0 EN

19.0 EN

29.0 E

52.0 EN
290 EN

6100

CC-SB-22-2-4
9804246-3

SOIL
"9/V0
2-4

1
9.1

24
2.4

8.6 EN

10.0 E

9.0

11.0 E

49
7.9

CC-SB-23-W
9804246-11

SOIL

"9*8
4-6
1

186
i IL inftXLLjjni,..»iu..n,uu.

2.1 EN

3.9 EN

8 6 EN
12.0 EN
14.0 EN

6 8 EN

9.7 EN

220
310

NOTES:
Blank Space - compound analyzed for, but not detected
B - compound found In lab blank as well as sample, Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IDL
R - analysis did not pass EPA OA/QC
N - presumptive evidence of the presence of the material
NR - analysis not required
Detection Omits elevated If Dilution Factor
> 1 and/or percent moisture > 0%



SITE NAME: Captain's Cove
PROJECT »: 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

O
H
to
r-1

00

PESTICIDES/PCBs
Sample ID No.
Lab No.
Matrix
Units
Depth
Dilution Factor
Percent Moisture

alpha-BHC
beta-BHC
dena-BHC
gamma-BHC (llndane)
Heptachlor
Aldrln
Heptachlor epoxlde
EndosuKan 1
DleWrln
4.4--DDE
Endrln
Endosulfan II
4,4f-DDD
Endosulfan sulfate
4.4'-DDT
Methoxychlor
Endrln ketone
Endrln aldehyde
alpha-Chlordane
gamma-Chtordane
Toxaphene
Aroclor-1018
Aroclor-122t
Aroclot-1232
Aroclor-1242
Aroclor-t248
Aroclor-1254
Aroclof-1260

CC-SB-24-4-8
9804246-13

WATER
mg/L

1
TCLP / NA

Herbicide (2,4-0)
hierbteWe (Siivexj
jchtofdanej

NR
NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

CC-SB24-6-8
9804248-10

SOIL
ug/kg
6-8

1
21.5

3.3 EN

3 5 EN

84
78

CC-SB-25-2-4
9805023-3

SOIL
ug/kg
2-4

1
12

7.1 E

11

9.9

13
14

e"i

CC-SB-26*6
9804263

SOIL
ug/kg
6-6

1
24.6

2.5 EN

3 6 EN

89
64

CC-SB-27-0-2
9805057-3

SOIL
Ufl/Vo
0-2

1
7.1

17.0""

2J

14 E

19 E
T.4"J

CC-SB-MW7-2-4
9604263-5

SOIL
ug/kg
2-4

5
8.6

""~ 573"

61

12"J"

24'Efc

30 'E
35

CC-SB-MW8-2-4
9605057-6

SOIL
ug/kg
2-4

5
10.5

20 E

100 E

CC-TCLP-4
9805129-3
WATER

mg/L
NA
1

TCLP/NA

Herbicide (2,4-0)
Herbteide (SJivex)
iChtordanej'

NR
NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

NOTES:
Blank Space - compound analyzed for, but not detected
B - compound found In lab blank as well as sample. Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IDL
R - analysis did not pass EPA OA/QC
N - presumptive evidence of the presence of the material
NR - analysis not required
Detection limits elevated If Dilution Factor
> 1 and/or percent moisture > 0%.



SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

PESTICIDES/PCBs i

O
H
to

Sample ID No
Lab No
Matrix
Units
Depth
Dilution Factor
Percent Moisture

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Ltndane)
Heptachlor
Aldrln
Heptachlor epoxlde
Endosulfan 1
Dleldrln
4,4'-DDE
Endrln
Endosulfan II
4,4'-DDD
Endosullan sultate
4.4'-DDT
Methoxychlor
Endrln ketone
Endrln aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroctor-1221
Aroctor-1232
Aroctor-1242
Aroclor-1248
Aroclor-1254
Aroctor-1260

CC-TCLP-5
9805129-4
WATER

mg/L
NA
1

TCLP / NA

Herbicide (2.4-D)
Herbicide (Silvex)
(Chtordane)

NR
NR
NR
NR
NR

NR
NR
NR
NR

"NR
NR
NR
NR

NR
NR
NR
NR
NR
'NR
'NR

CC-MW-t
9805190-4
WATER

ug/L

1

CC-MW-2
9805190-5
WATER

ug/L

1

CC-MW-3
9805175-2
WATER

ug/L

1

CC-MW-5
9805175-1
WATER

ug/l

1

*»*?W."«,"-».w««- *«.«»•»""•

CC-MW-8
9805190-6
WATER

ug/L

1

CC-MW-7
9805208-3
WATER

ug/L

1

CC-MW4
9805208-2
WATER

ugl.

1

».v .,,."• "***v™rt» ..•̂ u.L.-nnmr...*.

NOTES:
Blank Space - compound analyzed for, but not detected
B • compound found In lab blank as well as sample. Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IDL
R - analysis did not pass EPA QA/QC
N • presumptive evidence of the presence ot the material
NR - analysis not required
Detection Omits elevated It Dilution Factor
> 1 and/or percent moisture > 0%.



SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

NJ
to
O

PESTICIDES/PCBs
Sample ID No.
Lab No.
Matrix
Untts
Depth
Dilution Factor
Percent Moisture

alpha-BHC
beta-BHC
delta BHC
gamma-BHC (Llndane)
Heptachtor
AWrin
Heptachlor epoxlde
EndosuWan 1
Dieldrln
4,4'-DDE
Endrln
Endosutfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychtof
Endrln ketone
Endrln aldehyde
alpha-Chtordane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CC-MW-CDM-1
9805198-5
WATER

ug/L

1

CC-MW-CDM-2
9805198-2
WATER

ug/L

1

CC-MW-CDM-3
9805198-3
WATER

ug/L

1

CC-MW-CDM^
CC-MW-CDM-4

9805190-7
WATER

ug/L

1

0.17

CC-TP-DUP-01-8-7
9804110-7

SOIL
ufl/Vfl
6-7

1
13

11 EN

5.8 EN

2.5 EN

59
58

CC-SED-DUP-01
9804135-2

SIOL
ug/k9
0-1

1
58.7

2J

7.2 J

4.4 J

13 E
9E

CC-SW-DUP-01
9804135-5
WATER

ug/L

1

_^_ .,

CC-SB-DUP1-2-4
9804246-5

SOIL
ug/kg
2-4
1

108
i «<• .n .-j-JU-J-.— .u.-uuxnj-.-jjj-. J-J..W*, ......

1.9 E

2.1
6 8 EN
7.1 EN

7.2 E
5.2 EN

11.0

13 OE

7.4 E

NOTES:
Blank Space - compound analyzed for, but not detected
B - compound found In lab blank as well as sample. Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IOL
R - analysts did not pass EPA QA/QC
N - presumptive evidence of the presence of the material
NR - analysis not required
Detection RmKs elevated If Dilution Factor
> 1 and/or percent moisture > 0%.



SITE NAME Captain's Cove
PROJECT*: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

PESTICIDES/PCBs
Sample ID No.
Lab No
Matrix
Units
Depth
Dilution Factor
Percent Moisture

alpha-BHC
beta-BHC
delta BHC
gamma-BHC (Llndane)
Heptachlor
Aldrln
Heplachlor epoxlde
Endosulfan I
Dieldrln
4.4'-DDE
Endrln
Endosulfan II
4,4'-DDD
Endosulfan sullate
4,4'-DDT
Methoxychlor
Endrln kelone
Endrln aldehyde
alpha-Chlordane
gamma-Chlotdane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroc lor-1232
Aroclor-1242
Aroc lor-1248
Aroclor-1254
Afoclor-1260

O
H
to
to
H

CC-SB-DUP-02 CC-MWDUP01
9805057-4 9805198-4

SOIL WATER
ug/kg ug/L
0-2

1 1
89

15

13

CC-SB-FB-1
9804110-2
WATER

ug/L

1

CC-SB-FB-3
9804167-5
WATER

ug/L

1

CC-SB-FB-4
9804187-6
WATER

ug/L

1

>...jj i.. - *,,

CC-SB-FB-5
9804246-8
WATER

ugA.

1

• nvtvi&f̂ miv -̂itrr. i .*» W.VM . . ,

CC-SB-FB-6
9805023-2
WATER

ug/L

1

-T-JJJ:,!.! VX «*»»••» fc»*«*.--u-T..U....

CC-SB-FB^)7
9805190-1
WATER

ug/L

1

NOTES.
Blank Space - compound analyzed for. but not detected
B - compound found In tab blank as well as sample, Indicates possible/probable blank contamination
E - estimated value
J - estimated value, compound present below CRQL but above IDL
R - analysis did not pass EPA OA/QC
N - presumptive evidence of the presence of the material
NR - analysis not required
Detection limits elevated If Dilution Factor
> 1 and/or percent moisture > 0%



INORGANICS

401222



SITE NAME: Captain's Cove
PROJECT #: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

INORGANICS
Sample ID No.
Lab Number
Matrix
Depth
Units
Percent Solids

CC-TP-1-7-B
9804123-1

SOIL
7-8

mg/kg
67.1

CC-TP-2-4-5
9804123-5

SOIL
4-5

mg/kg
71

CC-TP-3-2-3
9804123-10

WATER
2-3
ug/L
TCLP

CC-TP-3-S6
9804123-7

SOIL
5-8

mg/kg
72.2

CC-TP-4-5-6
9804110-11

SOIL
5-6

mg/kg
62.9

CC-TP-&5-7
9804110-4

SOIL
6-7

mg/kg
B7

CCTP-65*
9804110-5

SOIL
5-6

mg/kg
74.9

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel

• Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

8470
10*30'""
2766""

193
2.9'""
i'7T"

38766""
23.3
331

iTs'oo'""
'266666""

29500'""
27466"

"'" 2166""
6.37"
145""'
'705'3
72.6""
245"""

9990

281
9630""
6.79

13300
65.'6""
249
289""

'2'
38.6"

61900'""
253 '
166""
SHT

""" '4*2166
4956""

""" 3520
307'6""
OS"2

42'""
2500
33.T"
37.f
i"*9'6

25'.5
5876

NR
FiR

772
12'4"J

FiR"

m
Ti'.7"J

FJR
FiR
FiR

'§2:7
FiR
FiR

FiR
NR

FiR"
FJR
FiR
FiR
FiR

10300
234"""

T765""
662""
2.6"
139""

4*4"666""
5T.Y"
228""

war
168666"
16660""
8l'f6""

26100""
1.6"

ST.1
734 3
B'O""
63 5
eW"

3?.T"
§936""

13700
Tost

' f47T"
' "" "" 354

" 4.3"
20.0

'"""66900
4"6.fl
3?9"!

2T46
tls'ooo

3*189
39166

"" 7636'"'
0 '49

""Ti2"
9?'2"3

4*3 \
" '$83

3960
R

22:2'1
4620 I

7520

8.0""
§"".2
6tSi J
6.7^ J2666""

"l6.B"l
11.9E
23.2""

27'.3
1600
1120""
6.10 J
-fll
623 J
1.3

6.'7i"j
VI 3 J

R
" T8"fi

S'2.6"E|

.505g_

262""
TTi
5T"

:;;;;;;;;;;;;;;;" 'ivr
ITI
'•(29' e

Tf4b"""
Ii'f666

"IsSb"""
36966""

4.T
37.6
7T7"J

§51
72:2™*
52 fS

R*
~2T.2"§

f7"76I

CO
OJ
OJ
H
O

NOTES
Blank Space - analyte analyzed for, but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO.. NA
LAB NAME: Paragon Analytics

INORGANICS
Sample ID No.
Lab Number
Matrix
Depth
Units
Percent Solids

CC-SED-1
9804135-3

SOIL
0-1

mg/kg
81.9

CC-SED-3
9804135-1

SOIL
0-1

mg/kg
32.7

CC-SWV-1
9804135-6

WATER
-

ug/L
-

CC-SW-2
9804135-7
WATER

-
ug/L

-

CC-SW-3
9804135-8
WATER

-
ug/L

-

9804263-3
SOIL
2-4

mg/kg
79.1

CC-SB-04-4-6
9804263-4

SOIL
4-6

mg/kg
92.7

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

1550
i.3'E

6.96 3
KfT

o'.ia J
6.26 3
42'iT
2T3"
T.3'3"
3.43

3200
3.9

332" J
55.5

2.3 'J
150 J

3.6'J

11800 E
12.2 J
iTiTEj
126"E

0 81 J
2.8 J

3760B
36"4"E'
19.5 J
180 B

29200 E
27TI

2780 Jj
386' E

0.35 E
41'.2"I
fWS
3.T1
7.2'"E
121' J

43.9 B
364' £

TITJ
OO
6.47"j

liioo

'4:'4""j
1900

1680"J
334"

6.76 J
1980 J

234~d"j

T2.2J

3".'5'3
?40"J

T'3
54865"'"

S.'6'l
7"3

T9465"""
'2'.'T"J

128001
'§87'""
6:63"j
3".'4"3

8100

25365""

2.'4'"J
i4"J

15000
2T3J
39:9"
4'4'4""

" or? j
8.6

f400"6
~" 4"i.'5

4'3.6 J
333""

62000
"""" 4i'8

14466 £i
i'8'46""
o.'5'5
63.6
9080

67'
""11:1
5436

'Sag
'772"E

'"""8230

T3!"~
ii3""

6.08 J
re'"

?190
sn
9.'4"j
120

43800
14S'""

2990
444
0.08 J
56.8
TSTb"""

i'.2"J
3.9 '"

'43T3
'3.9'""

24.0
2T2

6770

3.9""
4T'2"J
6.16 J
6.33 J
988"J
98
8.5 J
w

10500
" 21.9""

1500
316

o.oT J
io

729"J
6.69" J
6.26 J
63.4"J

is."i
338

O
H
to
to

NOTES:
Blank Space - analyte analyzed for, but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME. Captain's Cove
PROJECT*: 8001-202
EPA CASE NO. NA
LAB NAME: Paragon Analytics

INORGANICS
Sample ID No
Lab Number
Matrix
Depth
Units
Percent Solids

CCSB45-2-4
9805023-1

SOIL
2-4

mg/kg
88.0

6480

CC-SB-07-O-2
9805057-8

SOIL
0-2

mg/kg
78,2

3320

CC-SB^ftO-2
9805072-1

SOIL
0-2

mg/kg
90.2

6150

CC-SB-09-0-2
9804216-5

SOIL
0-2

mg/kg
89.2

2760

CC-SB-12-4-6
9805057-7

SOIL
4-6

mg/Kg
82.2

5750

CC-SB-1 3-4-6
9805013-4

SOIL
4-6

mg/kg
85.3

10500

CC-SB147*
98050 nr

SOIL
2-4

mg/kg
65.1

1$70Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6480

6.T"
i'6'6""

6.32 J
0.40 j
T360E
if.B""

9.9 J
42.1

15000
5'9.3""
'1230
'24?
0.54 J
i4.9""
'641 J
20
1.1

'f'9.8"J'

22.4""
; 87.9""'

3320
2.3 J

10.8

'6.2 i J
T.'i'J

19900'E'
18.2

5 J
TSb"

iSTob'
297

10300
2i"7
6.19

19
44'8'J
1.4
2'T'J
140 J

14.5
301

6150

6.6'""
SzS
0.43 J
0.42 J
1^50
16.9
TTJ

5*7
13800

31.1
1460
372

6.02 J
16.S
853 J

n j
30 J

ir* '
525""

2760

" T.6"J
16.TJ

a'iT'J
6030

B.TI
rfj
il.S £

4230
TBl""
'S82'"J
76.2

3TJ
3iT'J

'e'O'j

66 J
259

5750
""" S.'5"J

3§4""
" 0.32"3

4.6
IBio'd'I
28.7""

6.9"J
4 16

IBeoo""
80f""

3776""
424

0.38
S'f3""
695 J

2""
25
T?2"'J

3V4
826'"

10500
17'S'E

5T.1
119""

6.'58"J
5

T?3bo"E
44'.'1
31.4
395

38foo""
T3'S'""

2636'"
1780""
0.'18
2f.'9""
1256""

5".2
61
394 J"

2 J
21.9
451

ig700
Tl'6b""E
2030
1206'"
'68
55. V"

ST 4o"6 E
91.2"
162"""

4?5'6""
26'3"660

6810
4236""

30900
6.6""
12!
ISO'
'26.1
ii'4""

14100

'41'7'""
ifsob

o.'ei J

o
H
to
to
en

NOTES:
Blank Space - analyte analyzed lot, but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: Captain's Cove
PROJECT*: 6001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

INORGANICS
Sample ID No.
Lab Number
Matrix
Depth
Units
Percent Solids

CC-SB-15-2-4
9804167-4

SOIL
2-4

mg/kg
80

CC-SB-16-6^
9804216-6
WATER

6-8
ug/L
TCLP

CC-SB-16-8-10
9804216-3

SOIL
8-10
mg/kg
93.2

CC-SB-17-2-4
9804167-1

SOIL
2-4

mg/kg
81.1

CC-SB-18-4^
9805013-1

SOIL
4-6

mg/kg
80.4

CC-SB-19*2
9805013-7

SOIL
0-2

mg/kg
76.1

CC-SB-20-4-6
9804187-3

SOIL
4-6

mg/kg
81.5

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

8120
347
628
50.3
i'.o J
6.8"

80300""
16.3
iT.TJ
428

28800
1150
2310
1720'""
0.25'""
14".2""
ii'4o"j
17.8'"
4".6""
B8§ J

232
2T4

NR
NR

H82
1310 J

11 KIR
i"f4"3

m
•™ m

m
M

!55 J
m
NR
im
m

5V"

NR
NR
'NR
NR

h NR

839
208
17 1
e.s'j

o.g'S J
i'2'oo
sTl
'2.1 J
200 E"

'§850'
ST. s
248 J
iiS
o.ii
2.2" J
ios J
3.2
4'.'1'1
199 j

7'.'4"J
27.7

8750
'731
?4T"
'442'""
1.8""'

39.7"
" 37666"'

22. r
' 95'.'S""'

2900
58400
3330
2110
3310
o.W
SB.!
'1430'""
26.8
207""

3650""

29.7
3910

12800
rare
BIS
535'
2.3

'4Tf
eg'WE

29;f
162

16lo'""
§9000
3990

" 352"0 "
8'W"

2.4
60'.2
1600
20."f
"m

2530

" 30.8
2946'

9140
2^6' g
83.9
m'"

6.3l J
'4

T4'4bo'l
22.S""
122.2
253

5f300
398

' 2480
1850
6:14
2'4".T""
eo'S'j"
'S'.'4

'ii.3'"
'§37'"J
1.6 J

23.2
396

7700
6.1 J

ie.T"
99.2

[ 6.27' J
T.'S"

5990"
i7.5""
65 J

99.8
1'7'800""

163
ITOO

359
6.07 J
i7.3"
725 J
i.7 "
4'.2'""
330"J

i'O'
259

to
to
a\

NOTES:
Blank Space - analyte analyzed for, but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: Captain's Cove
PROJECT #: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

INORGANICS
Sample ID No.
Lab Number
Matrix
Depth
Units
Percent Solids

CCSB-21-0-2
9804187-4

SOIL
0-2

mg/kg
87.6

CC-SB21-2-4
9804187-5

SOIL
2-4

mg/kg
869

CC-SB-22-2-4
9804248-3

SOIL
2-4

mg/kg
90.9

CC-SB-23-^6
9804246-11

SOIL
4-6

mg/kg
81.4

CC-SB-24-^6
9804246-13

WATER
4-8
ug/L

TCLP

CC-SB-24-6-8
9804246-10

SOIL
6-8

mg/kg
78.5

CC-SB-25-2-4
9805023-3

SOIL
2-4

mg/kg
88.0

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

6410
23.6"
i?.i
236

6.22 "J
3.4

9650
28 4
7.8"J
395

63066""
5"i2"'"

2100
635
6.14"
367
631 J
3.8'""

688 J
2.6 J

18.3
714

5900
5'.6"J

ii.S
123
6.ie"J
IT"'

i 1366
39.8""
5 5 J
Ti'f""

34366""
31'7""

3186
286
oWJ
19.3
4"9'T"J
1.3""
1.8 J

T9"B"J

i9'."7""'
268 "

4410
4'.7"J

61.1"'
263
O'fj
3.1

'S'35'6
2S.6
ioo
179

TSSo'o
142

i'4§6
3976
6.21"
?S.'S
496 J
6.9
7:5
3'6i"j

T8.S
168

5350
isi
229""
'§32""

2"""
18.6'""

'49366
?02
ioiT"

'"" "See"
132066""

Wo'"
2000

83766'"
57*""
46.'3""
789 J

42.S"'
171
2120""

3T.F"
929""

NR
~NR"

if?o J
'NR"

4§.2"J
NR"

"NR"
NR" :
NR" i

'N'R"""
MR

WR"
w

' 1'39
13.6 J

NR
NR
NR
w
NR

4040
'201
196
8'55""'

6.9'S"J
le.i

69966
244
1?2
7l4

loe'dbo
3000
1060 J

215666
1 1

27.3 '"
768 J
133

51.6
6130

TO""
'586

5590
27.6'1
19 1 1
169""

0.28 J
T.'3""

5276"!
15.6""
89 J
Tie'""

18200
199

1780"'"
436

0.13
18.6
636 &
T.F"

3
235"J

15.6
335

o
H1

to
to
-J

NOTES:
Blank Space - analyte analyzed for. but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: Captain's Cove
PROJECT* 8001-202
EPA CASE NO.: NA
LAB NAME. Paragon Analytics

INORGANICS
Sample ID No
Lab Number
Matrix
Depth
Units
Percent Solids

CC-SB-2&S-8
9804263-2

SOIL
6-8

mg/kg
75.4

CC-SB-274-2
9805057-3

SOIL
0-2

mg/kg
92.9

CC-SB-MW7-2-4
9804263-5

SOIL
2-4

mg/kg
91.2

CC-SBMWB-2-4
9805057-6

SOIL
2-4

mg/kg
895

CC-TCLP-4
9805129-3

WATER
NA
ug/L

TCLP

CC-TCLP-5
9805129-4
WATER

NA
ug/L

TCLP

CC-MW-1
9805190-4
WATER

-
ug/L
.

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

3300
43.3""
34"i
524"
2.4

37.2
204000

H6.1
93.'S'""
1850""

96566""
1200
887" J

51700
675""
33.8""
339 J
57.4
53.2
9l50"

\3 3 J
1780

4260

I 3
Bzi
0.35 J
6.26 J
918 J
8."8
4.2 J

862:0
93.9
i'i'6'6

T§4
6.06'J
6.2l
ffiS

a'28"J
28.'8"J

1X3 '"
7X5

5310
2.1 J
ff.1
11?

i'.'4
SeTo
20.0
66 J
ITS'""

TS46o
166'""

2660"
'269
6.T4""'
24.6
7T3"'J

4".2
289"J

vnr
2"f4

7180
T.9" j
9.5"
163""

a'42"J
afe'l
2696"6
18.8'""
O'J

62.3
'i&ioo"

245""
W66
278

'" o.ii
i?.S
9'47'"J
i.4

§O'"J

20.?
378

-^••-:- «•

NR

8^.9 J
TiR

14.? J
WR"

WR
WR
m
ws
m
Wi
NR

6T.2§

m -
NS
N15
NR
WR

NR
NR

66.9 J
""'FiR

5TTI
NR'

S J
FiR~
NR
NR

NR
NR

FJR
N'R'

SJJ.SE

NR'
NR
NR
NR
NR

13200

6690
'446'"
6.78 J

i97"666
24.6E
i4.6 J
60.6

'iSeooo'""
98. i

68466
6676
635
22.6 J

33800
32. i E

287666'"
ift'l
1X5'"
182 §

to
00

NOTES
Blank Space - analyte analyzed for, but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IOL
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAMk Captain's Cove
PROJECT* 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

INORGANICS
Sample ID No.
Lab Number
Matrix
Depth
Units
Percent Solids

CC-MW-1
9805190-9
WATER

ugA.
dissolved

CC-MW-2
9805190-5
WATER

ugA.

CC-MW-2
9805190-10

WATER

ug/L
dissolved

CC-MW-3
9805175-2
WATER

ugA.

CC-MW-3
9805175-5
WATER

ugA.
dissolved

CC-MW-5
9805175-1
WATER

ugA.

CC-MW-5
9805175-4
WATER

ugA.
dissolved

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

648
42.5'J

14'9666""

3 2 J

25666""

57900
4690

2TJ
29266 'E

136E

273666
7.9"j
iS'J

309
NR

467

49. 1
342

ig'sooo
1.5 J
28 J
9.17

'1§6666
2.6 3

48666
19l

6.04 3
4.6 J

32556""
12. 5 £

"1 62066
17T"
12.1 3
42.5 E

2.3 J
62.1J

179666'""

1.5* J
2TJ

i'64T"

45255"'
160

2.6J
'21'500'E

97666
9.2" J'
i'.i' j

26.4 E
NR

33400

22.2" E
448
T.I"j
2.TJ

V29666""
6751
34.T"j
2'4f

143666""
188

26666
949

6.50 "
52.'4'""

f§3do""
4.S J
9.5' J

R
§T"J
134
3'68'E

R

255

'l'i'566'o'"
6.51 J
6.84 J
T:6"J

2i5'66

19900
592""

'f.'4"Jj
10200 fe

R' j

1 3 J
16.6 3

¥¥R

121000

'" '325""
356
6.6'""

263666""
2'29'e

'"" 185
"'" 776""

248000
"" '544

76500
2190
535"'
22'4

57966
'fsT'J

90200

396
2590

R" '"

25.6 J

106
1'64 J

'159000'"'

2.9"J
6.92 J
4?60

64366
io'6'6

ii.S J
44966 E

76666

4 6 J
1157

m

10
IO

NOTES
Blank Space - analyte analyzed for, but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

INORGANICS
Sample ID No.
Lab Number
Matrix
Depth
Units
Percent Solids

CC-MW^
9805190-6
WATER

ug/L

CC-MW-6
9805190-11

WATER

ug/L
dissolved

CC-MW-7
9805208-3
WATER

ug/L

CC-MW-7
9805208-5
WATER

ug/L
dissolved

CC-MW-8
9805208-2
WATER

ug/L

CC-MW-8
980520-4
WATER

ug/L
dissolved

CC-MW-CDM-1
98051985
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

15000
56.6 J
191
297

0.48 J
4.3 J

104000
15.6'Ej
20.2 J
284"""

20300""
439""

64200
9050
6.i2"j'
241 J

93100
142'"

i4.6""
ii'foooo""

43.9 J
: 378""

80.6 J
is'.T'J
Ti'§"
'•isT'J

0.18 J

68100

i'T'J
6':3"j
m

60000
§420

2.2 J
85200E

120 E

1020000

i7.'4"J
2"3.2"I

m

1650
i5.§"j
246
192 J

32400 '"
'4.0 J

11.2 J
els

'4260""
66.4""

12700
2276
0.09 J
9.9 J

8670
68 6 E
2.2 J

iioSoo

16.7 J
124"!

925 Jwin
195""
i6TJ

27666""

2".3'"j
235"""

12000
5"43""

2.7J
8376"!
69".'4"E'

39700""

34"J
12.3"j

m

55500
'4'o.S'J

11468
163"3
m
3T3

30200
ioS'I

39.5' 3
276'"

'IS'Sooo""
TS'7""

47500
1880
0.29
93.6

60600
93.3 1
6.31

987000'

'f76
589B

254 E
~"4T.?'J
^0206

4 1.1 J

16666""

1.4 J
12.3"J
64§'""

23100
37.4
6.6? J
7.TJ

4^§66 E
105 1

go'sooo

85.2
97.2"""

NR

15000

121
12J J

o.i'f J

"isoooo""
5.6 J

4'9."i"j
32.3

'2"8466
i'3."i

18466
3420

28.6 J
8500

64

'138666""

25.5 J
45"4"I

to
w
o

NOTES:
Blank Space - analyte analyzed for, but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: Captain's Cove
PROJECT* 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics

INORGANICS
Sample ID No.
Lab Number
Matrix
Depth
Units
Percent Solids

CC-MW-CDM-1
9805198-9
WATER

ug/L
dissolved

CC-MW-CDM-2
9805198-2
WATER

ug/L

CC-MW-CDM-2
9805198-6
WATER

ug/L
dissolved

CC-MW-COM-3
9805198-3
WATER

ug/L

CC-MW-CDM-3
9805198-7
WATER

ug/L
dissolved

CC-MW-CDM-4
9805190-7
WATER

ug/L

CC-MW-CDM^
9805190-12

WATER

ug/L
dissolved

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

15".9"E
76.61

137000'

30.8J
3.2"J

1460

18200""
3040

'""3.7"J
75"8'6"E

134066""

16 8 J
NR

33200

i'6. 5
'•J32"3
2.2"3

'47266
47.5"!
4O"3j
67.2 '

68200
48.9
6590
1500
13.6
52'7

16266

165666

To i
'148"E

1730

Til
sol 73'.§'3

Woo lo'Sooo
3.6 J

IT J 2.1 'J
i.9J~ 2f.'8"""

37.6'J 2750"""
" 51

3520 J 19300
2§4 R
f'6
BTJ e.T'j

7"060 E' 4"460 3

178000 R'

4.8"3
23'.'! 10'3"E

NR

2.'5"3
w:n

ggiOO

Til
R

iT46

"19200
R

5.'2"3
46'66"3

i'8666'I
8."3"3

6 7§ 3
3"i.'T

6840

26.4
378

6.71 J
ig'Sooo"

198 Ej
\2.0 J
106

79600
'178

38700
mr
0.30
3l'.'3 J

23466""
'S'.'4'E

46166"
9.1 J

29.3 J
495

:":"::̂ ;::̂ ::":""::~::::":"

"9T.'6"3

202000
a5'7'"3
3.4 3
51 3

Ti265""

'46166""
728""

16.6 3
23T66 g

42166""

1.6 J
63.5 £

m

o
H
to

NOTES:
Blank Space - analyte analyzed for, but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME Captain's Cove
PROJECT*: 8001-202
EPA CASE NO.. NA
LAB NAME: Paragon Analytics

INORGANICS
Sample ID No.
Lab Number
Matrix
Depth
Units
Percent Solids

X-TP-DUP-01-6-7
9804110-7

SOIL
6-7

mg/kg
87

CC-SED-DUP-01
9804135-2

SOIL
0-1

mg/kg
43.3

CC-SB-DUP1-2-4
9804248-5

SOIL
2-4

mg/kg
89.4

CC-MW-DUP-01
9805198-4
WATER

-
ug/L

-

CC-MW-DUP-01
9805198-8
WATER
.

ug/L
dissolved

CC-SB-FB-1
9804110-2
WATER

-
ug/L

-

CC-SB-FB-3
9804167-5
WATER

-
ug/L

-

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

7870

"ST"
50.0
0.51 J
06 J

1780
13.1 E
128E
IB!

13200
19!
1640
683
6.08 J
'13.8'""
594"J'
T.F"
105 J

R'
: 16.9B

41. § IE

9810 E
10.6" J
12TI1
loi E

0".6"7"3j
rn

266'6 E
28.TE
i'6.1 3i
T32"I

53166 El
266 E'

2140 J
28'4"Eor!?
33.3 E
i'is'o 3
533
5.5 E

| 54.5 3

35'!
277 t

5310
6'. 2 J

TST"
403
6 88 J
43

9730
33.3
86.1
TsT"

26266""
2'6S

2T40'""
4616"
6.24"""
82.2
532 J
6.6

9
479 J

2T.B
229

1400

7T.TJ

161666"
2.T3
2.3J

T7.VJ
3146""
'S'T'J

WiW"
S

S 4 J
W5ff'3

S

4.? J
91.6 Ej

17.TJ

Toeooo

'f'T'S\
2.5 3
789

™l?36o
R

3.'4"3
436T3

R

43.1
N'Fi

6.4'5""J
6.14 "J
6.42 J
41! J

'" 2".3"J"
T1.9J"

3.7 J,

T.8"J
6.19 3

12? 3

2.6 3
84. 9 3

2!"J

66. § 3

84"2 J

3.2"3

to
U)
KJ

NOTES:
Blank Space - analyte analyzed for, but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required



SITE NAME: Captain's Cove
PROJECT #: 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics

.INORGANICS
Sample ID No
Lab Number
Matrix
Depth
Units
Percent Solids

CC-SBFB-4
9804187-6

WATER

ug/L

CC-SB-FB-5
9804246-8

WATER

ug/L

CC-SBFB^
9805023-2

WATER

ug/L

CC-SB-FB-07
98-5190-1
WATER

ug/L

CC-SB-FB-07
9805190-8
WATER

ug/L
dissolved

CC-SBFB-08
98-5190-2
WATER

ug/L

CC-SW-DUP-01
9804135-5
WATER

ug/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

0.79 J

6.42J
84 8 J

2.8 J
32.6 J

B.78TJ

208"J

8.6 J

o.'5TJ

TJS'J

27.T3

14.5 J
0.52' J

'13'5"J

4 3

31.2' J

0.84 J

208 J

Ban
2T6J

0.66 J

i3TJ

52'.1"J

3.9 J

rT45""J

WJ

T.6"J
2T'J

3§.9"j
STiTJ
TT3

2".o"J
2orj

mi

m

0.'S4"J

5S5"3

'49.6"J

W!5~J
o.'8"8"J

T§2"J

309 J
8.0"J

5."o"J

0.59"J

259 J

0.82 J
6.76 J"
VTS"3

4T4J'

159 J

§990
6.9 J

2.9 J

16600
25.TJ
55.1
390
TTJ
TM""

65600
4T'"

W.T3
29i

6i9"d6""
436

iMOOEl
2770
o.3T'
65.2"""
9950
IT"
9.8 J

6900

60.S
776"!

o
M
to
U)
U)

NOTES:
Blank Space - analyte analyzed for, but not detected
E - estimated value
J - estimated value, analyte present below CRDL but above IDL
R - analysis did not pass EPA QA/QC
NR - analysis not required
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SITE NAME: Captain's Cove
PROJECT* 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics, Inc.

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-TP-1-5-6 CC-TP-1-6-7 CC-TP-2-4-5 CC-TP-2-8-9 CC-TP-3-2-3 CC-TP-3-5-6
98041232 98041233 98041235 98041236 98041238 98041237

SOIL SOIL SOIL SOIL SOIL SOIL
pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

4/15/98 4/15/98 4/15/98 4/15/98 4/15/98 4/15/98
0915 0917 1030 1035 1210 1205

5 6 4 8 2 5
6 7 5 9 3 6

10.7*7-1.6
0.41 +7- 0.21
10.5+7-1.6
17.2+7-1.32

4.23 +7- 0.767
2.99 +/- 0.58
1 5.6+7- 2.1

3.40+7-0.62

6.9+7-1.2
0.39 +/- 0.23

8.1 +7-1.4
7.92 +/- 0.779
3.66 +7- 0.755
3.27 +7- 0.61

8.3+7-1.2
3.35 +7- 0.60

4.42 +7- 0.71
0.129+7-0.087
4.38 +7- 0.70
5.88 +7- 0.654
2.29 +7- 0.622
1.40+7-0.28
5.91 +7- 0.83
1.63+7-0.31

3.45 +7- 0.65
0.18+7-0.12
3.33 +7- 0.64

7.47 +/- 0.595
2.05 +7- 0.395
1.58+7-0.37
4.41 +7- 0.74
1.67+7-0.38

196+7-70
<40

160+7-63
191 +7-12.4
69.6 +7- 5.30

<83
219+7-65
56 +7- 32

232+7-110
<74

141 +7- 81
252 +7- 16.3
113+7-7.92

<160
494+7-150

70 +7- 52

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

to
U)
Ol



SITE NAME: Captain's Cove
PROJECT* 8001-202
EPA CASE NO.: MA
LAB NAME: Paragon Analytics. Inc.

RAOIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-TP-4-0-1 CC-TP-4-5-6 CC-TP-5-0-1 CC-TP-5-4-5 CC-TP-6-4-5 CC-TP-6-5-6
98041234 9804110-11 98041108 98041109 98041104 98041105

SOIL SOIL SOIL SOIL SOIL SOIL
pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

4/14/98 4/14/98 4/14/98 4/14/98 4/14/98 4/14/98
1655 1525 1340 1400 1140 1145
0 5 0 4 4 5
1 6 1 5 5 6

2.53 +7- 6.45
0.179+7-0.094
2.89 +7- 0.50
4.63 +7- 0.533
1. 90 +7- 0.552
1.83*7-0.33
4.47 +7- 0.65
1.76+7-0.32

16.0 +7- 2.2 E
0.59+7-0.25 E
1 5.7+7- 2.2 E

22.6+7-1.68
14.3+7-1.43

9.7+7-1.3
15.3+7-2.0
8.9+7-1.2

2.66 +7- 0.47
0.118+7-0.076
2.64 +7- 0.47

3.14+7-0.426
1.47+7-0.515
1.42+7-0.28
2.18+7-0.36
1.34+7-0.26

13.0+7-1.7
0.62 +7- 0.20
14.3 +/- 1.9
17.4+7-1.35

4.00 +7- 0.831
4.19+7-0.61 E
17.0+7-2.1

3.58 +7- 0.53

9. 1+7- 2.3
<0.70

9.9 +7- 2.4
13.4+7-0.986
4.01 +7- 0.545

4.2+7-1.4
13.0+7-2.6
3.6+7-1.2

11.4+7-1.8
0.63 +7- 0.31
11.9+7-1.9

28.1+7-2.08
5.69+7-1.07
3.63 +7- 0.90
17.1+7-2.6

2.98 +7- 0.77 ,.

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect

•t*
o
I-1
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SITE NAME Captain's Cove
PROJECT* 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics, Inc.

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-TP-7-5-6
98041239

SOIL
pCi/g

4/15/98
1317

5
6

8.7 +/- 1.5
0.48 +/- 0.26
84 +/- 1.4

11.1+M.09
4.08 +f- 1.03
4.42 +/- 0.76
11.4+/-1.6

4.24 +A- 0.74

CC-WS-1
980413509

SOIL
pCi/g

4/16/98
0940

0
t

0.229 +/- 0.073
< 0.030

0. 167 +/- 0061
0.274 +/- 0.245

< 0 229
0.1 13 +/- 0.047

< 0.023
0.099 +/- 0.044

CC-WS-2
980413510

SOIL
pCi/g

4/16/98
0950

0
1

0.79 +/- 0.16
< 0.036

0.75+/-0.15
0.376+/-0.157
0.403 +/- 0.330
0.401 */- 0.100
0.72+/-0.14
0.48 +/-0.11

CC-WS-3
980413511

SOIL
pCi/g

4/te/98
1012

0
1

0.55 +/- 0:^2
< 0.032

0.43 +/- 0.10
0.602 +/- 0.1 88
0.477 +/- 0.334

0.50+/-0.11
< 0.027

0.47 +/- 0.11

CC-WS-4
980413512

SOIL
pCI/g

4/16«8
0957

0
1

0.51 +/-0.11
< 0.033

0.58 +/- 0.12
0 625 +/- 0.332
0.369+?- 0210

0.44 +/- 0.10
0.64+/-0.13

0.386 +/- 0.094

CC-WS-5
980413513

SOIL
pCi/g

4/16-98
1005

0
1

0.31 1+/- 0.083
< 0.028

0 269 +/- 0.077
0.267 +/- 0.146
0.290 +/- 0 250
0.087 +/- 0.051

< 0 038
0.140 +/- 0053

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not requited
NO - Non-Detect
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SITE NAME. Captain's Cove
PROJECT*: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics, Inc.

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Dale
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-SED-1
980413503

SOIL
pCi/g

4/1 6/98
1255

0
1

0.1 58 +/- 0.058
< 0.025

0. 123 +/- 0.051
0.251 +/- 0.158

< 0.226
0 087 +/- 0.047

< 0.031
0.1 58 +/- 0.056

CC-SED-3
980413501

SOIL
pCI/g

4/16/98
1140

0
1

0.73+/-0.14
0.043 +/- 0.030
0.70 +/- 0.14
1.66 +/- 0.440
1. 29 +/- 0.660
0.69 +/- 0.14
0.82+/-0.15
0.77 +/- 0.14

CC-SW-1
98041356
WATER

pCi/L
4/16/98

1300
NA
NA

< 0 069
< 0 059
< 0.077
< 0.360
< 0.940
<0.12
< 0.059
< 0.059

CC-SW-2
98041357
WATER

pCl/L
4/16/98

1315
NA
NA

0138+/-0081
0.034 */- 0.038

< 0.066
< 0.460
<1.06
<0.17
< 0.047
< 0.047

CC-SW-3
98041358
WATER

pCW.
4/16/98

1115
NA
NA

0.63 +/- 0.20
< 0.068

0.91 +/- 0.24
0.910 +/- 1.13
1.37 +/- 1.34

<0.15
< 0.052
< 0.052

CC-SB-01^-8
9805057-1

SOIL
pCi/g
5/4/98
1055
6
8

0.74*7-0.14
0.037 +/- 0 025
0.73+/-0.14

0.954 +/- 0.1 78
0.738 +/- 0 242
0.85 +/- 0.14
075+/-0.13
0.78+/-013

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
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SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics. Inc.

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-SB-02-2-4
9B05057-2

SOIL
pCi/g
5/4/98
1344

2
4

0.59 +/- 0.12
< 0.030

0.61 +/- 0.12
0.737 +/- 0.160
0.517 +/- 0.215
063+/-0.12
074+/-0.13
0.56+/-0.10

CC-SB-03-0-2
9804246-1

SOIL
pCi/g

4/24/98
1002

0
2

0.68+/-0.16
< 0.058

0.45+/-0.13
0.501 +/- 0.264
0. 825 +/- 0.539
0.80 */- 0.17
0.72+/-0.15
0.66+/-0.14

CC-SB-04-2-4
9804263-3

SOIL
pCI/g

4/28/98
1235

2
4

0.70+/-0.16
< 0.046

0.68 +/- 0.16
1. 01 +/- 0.198

0.739 +/- 0.316
0.92 +/- 0.16

< 0.032
0.89 +/- 0.15

CC-SB-05-2-4
9805023-1

SOIL
pCl/g
5/1/98
1025

2
4

0.72+/-0.14
< 0.035

0.59 */- 0.13
0.957 *f- 0 209
0.91 5 +/- 0.332
0.93+/-0.15
0.81+/-0.14
0.96 */- 0.16

CC-SB-06-0-2
9804187-1

SOIL
pCi/g

4/22/98
0921

0
2

0.62+/-0.12
< 0.031

0.66+/-0.13 E
0.502 */- 0.124
0.518 */- 0.165
0.86*/-0.15
0.78 +/- 0.14
0.72+/-0.13

CC-SB-06-4-6
9804187-2

SOIL
PCi/g

4/22/98
0930

4
6

0.54+/-011
0.038 +/- 0.027
0.59 +/- 0.12 E

0.814 +/- 0164
0.684 +/- 0 272
0.67 +/- 012
0.70 »/- 0.12
0.65 +/- 0.11

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
NO - Non-Detect
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SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO.: NA
LAB NAME: Paragon Analytics, Inc.

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-SB-07-4-6
9805057-9

SOIL
pCi/g
5/5/98
1553

4
6

0.366 +/- 0.095
< 0 034

0.40*7-0.10
0.778*7-0.181
0.434 */- 0.3 13

0.54*7-0.11
0.425 *7- 0 092

0.53 +/- 0.11

CC-SB-08-4-6
9805072-2

SOIL
pCt/g
5/6/98
1000

4
6

3.12+7-050
0.139+7-0.078

3.09 +7- 0.49
8.12+7-0.598 E
2.08 +7- 0.332
1.50+7-0.30
5.92 +/- 0.83
1.66+7-0.32

CC-SB-08-6-8
9805072-3

SOIL
pCi/g
5/6/98
1010

6
8

112+7-15
11.4+7-2.8
108*7- 15

169 *7- 10.7 E
48.9 *7- 3.33
47.7 +/- 7.0
121 +/- 16

47.8 */- 7.0

CC-SB-09-0-2
9804216-5

SOIL
pCi/g

4/23/98
1503

0
2

0.324 4/- 0.098
< 0.019

0.214 +/- 0.678
0.388 +/- 0.152
0 395 */- 0 295
0.323 +/- 0.068

< 0.029
0.341 +/- 0.068

CC-SB-10-2-4
9804246-2

SOIL
pCi/g

4/24/98
1312

2
4

0.48+/-0.14
< 0 059

0.46+/-0.14
1. 07 +/- 0.327
1. 44+7- 0.559
095+/-0.19
0.85 *A 0.1 7
088+/-0.17

CC-SB-1 1-6-8
9804216-4

SOIL
pCi/g

4/23/98
1210

6
8

30.5 +/- 4.0
1.61 +/-0.47
31.4*7-4.1

32B+/-247
12.1 +/- 1.65
140+/-1.8
30 4 +/- 3.7
132 +/- 1.7

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
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SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO.. NA
LAB NAME: Paragon Analytics, Inc.

RADIONUCLIDES
Sample ID No.
_ab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-SB-12-4-6
9805057-7

SOIL
pCl/L
5/5/98
1403

4
6

0.55+/-O.U
< 0.028

0.422 +/- 0.093
0.808 +/- 0.197
1.1 9 +/- 0.286
1.99' «/- 0.29
093+/-0.16
2 05 +/- 0.29

CC-SB-13-4-8
9805013-4

SOIL
pCl/g

4/30/98
1120

4
e

2.34 */- 0.31
0.111 +/- 0.037
2.65 +/- 0 35
3.50 */- 0.430 E
1. 44 +/- 0.471 E
1.49+/-0.22
4.38 +/- 0.56
1.36+/-0.20

CC-SB-1 3-6-7
9805013-3

SOIL
pCi/g

4/30/98
1052

6
7

164+/-21
7.1 */- 1.9
162 +/- 21

211 +M3.7
70.2 +/- 5.59

134+/-17
273 */- 33
126 +/- 16

CC-SB-14-2-4
9805013-6

SOIL
pCi/g

4/30/98
1337

2
4

23.7+/-2.9
0.91 +/- 0.21
23.8 */- 2.9
43. I*/- 2.92 E
16.7 +/- 1.50 E
11.3 +/- 1.5
24.2 +/- 3.0
11.8*/-1.5

CC-SB-1 4-5-5.5
9805013-5

SOIL
pCi/g

-V30/98
1329

5
5.5

8.3 +/- 1.4
0.44 +/- 0.24
8.0 */- 1.3

12.8 */- 1.15 E
4.25 +/- 0.883 fe
4.02 +/- 0 69
10.4 +/- 1.4

3.93 */- 0 66

CC-SB-1 5-2-4
9804167-4

SOIL
PCi/g
471/98
1030

2
4

117»/-14 E
4.89 +/- 0.86 E

113+/-14 E
101 +/- 6.71 E
32.7+/-2.9B E
40.0 +/- 4.8

96*/-11
36.1+/-4.3

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect
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SITE NAME: Captain's Cove
PROJECT #: 8001-202
EPA CASE NO.: NA
_AB NAME: Paragon Analytics. Inc.

01
H
o

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-SB-16-4-6
9804216-1

SOIL
pCi/g

4/23/98
0928

4
6

52.2 +7- 7.4
1.05+7-0.64
50.8 +7- 7.3
110+7-7.41
38.0 +7- 3.60
24.7 +7- 3.5
532+7-6.8
24.1 +7-3.4

CC-SB-16-8-10
98042163

SOIL
pC!/g

4/23/98
0950

8
10

1.90+7-0.34
0.134+7-0.071

1.84+7-033
0.590+7-0.180
0.494 +7- 0.272
0.46+7-0.11
0.89+7-0.15

0.343 +7- 0.082

CC-SB-17-4-8
9805072-5

SOIL
PCi/g
5/8/98
1519

4
6

4.46 +/- 0.68
0.29+7-0.12
4.90 +/- 0.74
8.98 +/- 0.659 E
2.01 *A 0.359

<0.19
6.45 +/- 0.89

< 0.080

CC-SB-17-8-10
9804167-3

SOIL
pCi/g
4^1/98

1600
8
10

42.8 +/- 5.7
1.44+/-0.57
43.0 +/- 5.8
47. I*/- 3.28 E
17.6+M.87 E
28.4 +/- 4.2
53.6+7- 7.1
24.3 +/- 3.7

CC-SB-17-10-12
9804167-2

SOIL
pCi/fl

4/21/98
1520
10
12

62.8 +/- 8.1
2.33 +/- 0.73
64.3 +/- 83
80.2 */- 5.35 E
33.2 */- 2.86 E
36.3+/-51
759+7- 9. 7
40.1+/-5.5

CC-SB- 18-2-4
9805013-2

SOIL
PCi/g

4/29/98
1153

2
4

5.37 +/- 0.70
0.1 79+7- 0063

5.55+7-0.72
606+7-0641 E
2.25 +7- 0.632 E
2 90 +7- 0.43
5 72 +7- 0.76
2 65 +7- 0.39

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Defect



fO

H
O

SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO.. NA
LAB NAME: Paragon Analytics. Inc.

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-SB-1 8-4-6
9805013-1

SOIL
PCi/g

4/29/98
1144

4
6

29.9 */- 3.8
1.17+/-0.34
29 9 +/- 3.8
19.9 +/- 1.42 E

6.47 +/- 0.795 E
7.12+/-0.98
14.3 +/- 1.8

6.76 */- 0.94

^

CC-SB-19-2-4
9805013-8

SOIL
pCi/g

4/30/98
1455

2
4

3.27 +/- 0.49
0.210*7-0.085
3.46 +/- 0.52

3.94 +/- 0.464 £
1.36+7-0.460 E
2.43 +/- 0.34
4.61 +/- 0.59
2.41 +/-0.33

CC-SB-20-4-6
9804187-3

SOIL
pCi/g

4/22/98
1145

4
6

1.01 +/-0.18
< 0.029

1.01 +/- 0.18 fe
1.21 +/- 0.168

0.563 +/- 0.241
0.85+/-0.14
1.16+/-0.18
0.72 +/- 0.12

CC-SB-21-0-2
9804187-4

SOIL
pCVg
vam
1506

0
2

0.54 */- 0.12
0.026 */- 0.023

0.45 +/- 0.10 E
0483+/-0/i46
0.314 +/- 0311
0.460 +/- 0 095
0.51 1+/- 0.097
0.4 10 +/- 6.084

CC-SB-21-2-4
9804187-5

SOIL
pCi/g

4.72/98
1515

2
4

0.58 +/• 0.12 E
< 0.030

0.349 +/- 0.089 E
0.608 +/- 0.132

< 0.291
0.51 +/-011
0.59 +/- 0.11
0.54 +/- 0.10

i.

CC-SB-22-0-2
9804248-7

SOIL
pctfg

«27/98
0913

0
2

1.92+/-0.35
0.097 */- 0.062

i.90*/-0.34
2.45 */- 0.432
1. 50 +/- 0.656
1.21+/-022
1.86+/-0.30
1.26+/-0.22

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
NO - Non-Detect



CN
H
O

SITE NAME: Captain's Cove
PROJECT*: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics, Inc.

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-SB-22-4-6
9804246-4

SOIL
pCi/g

4/27/98
0935

4
8

5.37 +/- 0.75 §
0.253 +/- 0.098
589+/-0.81
9 23 »/- 0 875 fe
2.32 +/- 0.761
2.50 +/- 0.38
0.5+/-1.1 E

2.14+/-0.33 E

CC-SB-23-4-6
9804246-11

SOIL
pCi/g

4/27/98
1509

4
6

678 +/- 83
25.3 +/- 5.8
681 +/-83
120 +/- 7.92
35.7 */- 3.18

32 +/- 12
97 +/- 21

25.3 */- 9.5

CC-SB-23-6-8
9804246-12

SOIL
pci/g

4/27/98
1518

e
8

1041 +/- 130
43.8 +/- 8.5
1031 +/- 120
141 +/-9.24
42.6 +/- 3.72

47 +/- 16
142+/-28
24 +/- 10

CC-SB-24-4^
9804246-9

SOIL
pCi/g
4^7/98

1204
4
6

24.8 +/- 32
1.35*/-0.34
257 +/- 3.3
32.4+/-2.19

8 57 +/- 0.896
9.2+/-1.3

29.6 +/- 36
9.3 +M. 3

CC-SB-24-6-8
9804246-10

SOIL
pCi/g

4^27/98
1223

6
8

28.1 +/-3.4
1.38+/-0.28
28.9 +/- 3.5
41.6 +/- 2.97
9.34 +/- 1.39
8.9*/-1.2

40.2 +/- 4.8
8.7 +M.1

CC-SB-25-2-4
9805023-3

SOIL
pCi/g
5/1/98
1225

2
4

1.16+/-0.21
0.064 +/- 0.038

1.13*/-0.20
1.39+/-0.199

0 816 +/- 0231
097+/-016
1 17+/-018
0.92+/-0.15

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect



in

ĈN
H
o

SITE NAME: Captain's Cove
PROJECT* 8001-202
EPA CASE NO: NA
LAB NAME: Patagon Analytics, Inc.

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-SB-26-2-4
9804263-1

SOIL
pCi/g

4/28/98
1019

2
4

198+/-24
9.3+/-2.0
196+/-24

123 +/- 8.12
28.6 +/- 2.79
45.8 +/- 5.9
150+/-18

46.9 +/- 60

CC-SB-26-6-8
9804263-2

SOIL
pCi/g

4/28/98
1022

6
8

8.5 +/- 1.2
0.39 +/- 016
9.0 +M. 3

22.3 +/- 1.73
3.09 +/- 0.854
2.87 +/- 0.46
27.5 +/- 3.3
2.91 */- 0.45

CC-SB-27-0-2
9805057-3

SOIL
pCI/g
5/4/98
1535

0
2

0.89+/-0.15 E
< 0.028

0.94+/-0.16 E
0.708+/-0.172
0.574 +/- 0.272
0.94+/-0.15 E
1.15+/-0.18 E
0.91 +/- 0.15 E

CC-SB-28^-8
9805072-4

SOIL
pCi/g
5^98
1204

6
8

1.42 +/- 029
0.102 +/- 0.067

1.37 +/- 0.29
2.04 +/- 0.221 E
1. 35 +/- 0.260
1.62V- 0.37
1.58*7-0.34
1.89+/-0.39

CC-SB-MW-7-2-4
9804263-5

SOIL
pCi/g
4^8-98
1545

2
4

0.465 +/- 0.100
0.035 +/- 0.025
0.53 +/- 0.11

0.726 +/- 0.236
0 629 +/- 0.407
0.528 */- 0.087

< 0.01 2
0.442 +/- 0.074

CC-SB-MW-8-0-2
9805057-5

SOIL
pCI/g
5^98
1100

0
2

0.41 5 */- 0.087
0.027 +/- 0.020
0.351 +/- 0 079
0.674 +/-0 182
0.763 +/- 0 278
0.435 +/- 0.91
0 480 +/- 0.093
0.485 +/- 0.093

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect



VD

CN
H
O

SITE NAME: Captain's Cove
PROJECT #: 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics, Inc.

RADIONUCL1DES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 23'4
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-MW-1
9605190-4
WATER

pCi/L
5/20/98

tots
NA
NA

1.93+/-0.33
0.113*7-0.061
2.02 +/- 0.34
0.86 +/- 0.41
2.87 +/- 0.98
0.48+/-0.15

<0.30
0.151 +/- 0.076

CC-MW-2
9805190-5
WATER

pCi/L
5/20/98

1040
NA
NA

2.82 +/- 0.47
0.158 +/- 0.082
2.37 +/- 0 42
3.03 +/- 0.68

7.8+/-1.6
0.95 +/- 0.081

< 0.163
< 0.066

CC-MW-3
9805175-02

WATER
pCi/L

5/19/98
1506
NA
NA

1.55 */- 0.2? E
0.053 +/- 0.040

1.67*/-0.28 E
2.12+/-0.55
2.71 +/-0.82

0.091 +/- 0.088
<0.30

0.076 */- 0.054

CC-MW-5
9805175-01

WATER
pCI/L

5/19^8
1100
NA
NA

3.91 +/- 0.57 E
0.1 77 +/- 0.076
4.16+/-060 E
0.91 +/- 0 68
3.6 */- 1.4

0.29+/-0.13
<0.42

0.33 +/- 0.11

CC-MW-8
9805190-6
WATER

pCi/L
5/20/98

1159
NA
NA

2.67 +/- 0.41
0.1 37 +/- 0.065

2.85 */- 0.43
2.08 +/- 0.62
1.58+/-0.92
0.27+/-0.13
0 98 +/- 0.22
044*/-0.14

CC-MW-7
9805205-3
WATER

pCi/L
Sf2V9B

1005
NA
NA

7.2+/-16
0.78 */- 0.50

4.4+/-1.2
2.72 +/- 0.65

<1.0
0.86 +/- 0.44
3.68 */- 0 65
0.57 +/- 0.26

*•

E

E
fe

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
NO - Non-Detect



CN
H
O

SITE NAME Captain's Cove •
PROJECT* 8001-202
EPA CASE NO.. NA
LAB NAME: Paragon Analytics, Inc

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-MW-8
9805208-2
WATER

pCi/L
5/22/98

1300
NA
NA

3.60 +/- 0.51
< 0.248

2 93 +/- 0.43
0 86 »/- 0.42
2.09 */- 0.77
0.34 +/- 0.11

<0.59 fe
0.255 +/- 0.083 E

CC-MW-CDM-1
9805198-5
WATER

pCI/L
5/2t/98

1520
NA
NA

3.39 */- 0.51
0.1 78 +/- 0.077

3.38 +/- 0.51
1.24 +A 0.56

<0.88
<0.17
<0.28

0.078 */- 0.055

CC-MW-CDM-2
9805198-2
WATER

pCi/L
5/21/98
1015
NA
NA

0.85 */- 0.19
< 0.056

058*/-0.<5
0.99 +/- 0.43

<0.8
<0.18
<0.28
< 0.068

CC-MW-CDM-3
9805198-3
WATER

pCW.
5^21/98

1230
NA
NA

0. 55+7- 0.1 5
< 0.046

0.47 */- 0.14
<0.56
<0.80
<0.16
< 0.050
< 0.067

CC-MW-CDM-4
9805190-7
WATER

pCi/L
snorm

1245
NA
NA

1.85 +/- 0.32
0.050 +/- 0.040
167 */- 0.29
0.80 +/- 0.38
0.95 +/- 0.67

<0.17
< 0.139

0.1 32 +/- 0.070

11

CC-TP-DUP 01-4-5
980411010

SOIL
pCi/g

4/14T98
1405

4
5

12.1+/-1.6
0.51 +/-0.17
12.3 +/- 1.6

15.3 */- 1.23
4.90 +/- 0.833
2.76 +/- 0.45 E
143+/-1.8

3.09 */- 0.49

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysis not required
ND - Non-Detect



co

SITE NAME: Captain's Cove
PROJECT* 8001-202
EPA CASE NO: NA
LAB NAME: Paragon Analytics. Inc.

RADIONUCLIDES
Sample ID No.
Lab Number
Matrix
Units
Sample Date
Sample Time
Beginning Depth
Ending Depth

Uranium 234
Uranium 235
Uranium 238
Radium 226
Radium 228
Thorium 228
Thorium 230
Thorium 232

CC-SED-DUP-01
980413502

SOIL
pCi/g

4/16/98
1155

0
1

0.79*/- 0.16
< 0.027

O.B6+/-D.17
1. 40 +/- 0.340
1.31+/-0.674
0.95 +/- 0.18
089+/-0.17
0.90+/-0.17

CC-SW-DUP-01
980141355

WATER
pCUL

4/16/98
1125
NA
NA

0.61 +/- 0.18
< 0.061
<0086
< 0.400
< 0.980
<0.16
< 0.072
< 0.067

CC-SB-DUP02
9805057-4

SOIL
pCi/g
5/4/98
1540

0
2

0.485 +/- 0.096 E
< 0.024

0.487 */- 0.096 E
0.587 */- 0.240
0.495 +/- 0.387
0.51 +/- 0.10 E

' 0.58+1-0.11 E
0.53 +A 0.10 E

CC-MW-DUP01
9805198-4
WATER

pCI/L
5/21/98

1300
NA
NA

0.49+/-0.13
< 0.056

0.38 */- 0.12
<048
<0.76
<0.14
< 0.085
< 0.071

CC-SB-DUP1-4-6
9804246-6

SOIL
pCi/g

5/14/98

4
6

9.1 »M. 2
0.39+/-0.12
8.6+M.1

12.8*7-1.10
2.43+/-0.791
3.13*/-0.45
13.4+/-17

3.16*/-0.45

rH
O

NOTES:
E - estimated value
R - analysis did not pass EPA QA/QC
NR - analysts not required
NO - Non-Detect




